Che MHournal 


Hovi i Glnited Service Snstitution. 


\4 wes, 


Vou. XVIL No. LXXV. 


AND DAGHESTAN.” 


Lieut.-General Sir Artuur YNGHAME, K.C.B. Colonel. 
Surrounvepd as I find myself by so many persons 
inte Nis gence, and by Officers of distinction, I own 
rehension that deliver this rough 
asi trip in 
The merit, if any, which I |] ‘lain is that of havine undertaken 
is journey in a country ame ‘ec few Englishmen have preceded me, 
and therefore freshness a 1ovelty may give it s in 
The general features of our expedition comprised a ran through 
lurope to Constantinople, Southern Russia, anc rimea, the Cis- 
1 the Trans-Caucasus, with a return home by the southern shores of 
the Black Sea. | propose mos ly to dwell upon those places less 
known, such as Daghestan, &c. 


On the 9th jt Nae. WwW dire t at An tw erp, an | proce ded thence vid 
Brussels, Aix-la-Chape le. Cologne, and Munich, to Vienna. We here 
took advantage of the opportunities which were placed in our way, 
by is Excellency Lord Blomfield, of seeing as much as pos 
the military establishments of Austria, and it is satisfac tory for me to 
think, especially after a recent visit to Woolwich, that we have very 
little to learn as to military 7 from that country. 

Leaving the interesting and beautiful city of Vienna, we next visited 
Pesth, where, since its emancipation, giant strides of improvement are 
everywhere evident. Pesth bids fair to become one of the handsomest, 
largest, and most thriving cities in Europe. 

Passing through Temes var, we embarked at Basiach, on the Danube, 
and threading the Carpathian mountains, in two days reached Giur- 
gevo. Here we struck north to Bucharest, a city covering as much 
ground-space as Paris, but so little known in the west. 

Returning by Rustschuk, we proceeded to Schumla, where Ali-Kerim- 
Pacha presented me to his army corps. Many years since I had 
commanded a division of the Sultan’s troops, and it is with the ereatest 
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interest that I can bear testimony to their general improvement in 
appearance, physique, activity, and the cleanliness of their camp. 
Leaving Schumla, we reached Varna. The last time I saw this road- 
stead, now nearly deserted, it had contained between 500 and 600 
ships, the fleet destined to attack Sebastopol. Leaving Varna, we 


landed at Constantinople. There are so many here present well 
acquainted with this beautiful city, and who could deseribe it better 
than myself, that I will only remark, that the rapid strides which are 
being made in the improvement of the city, make me think that er 
long, it will equal in cleanliness, as it now surpasses in beauty, almost 
any city in Europe; the development of its naval and military organiza- 
tion is, moreover, surprising to those who, like myself, knew it nearly 
40 years ago. 

At this stage of our journey, a stronger interest surrounded us, as 
much, if not all that I saw, with the exception perhaps of the Crimea, 
was new to myself, as it would be to other Englishmen. 

Leaving Constantinople in a fine vessel, nominally a trading steamer, 
we started for Odessa. I may mention that these Russian trading 
steamers are officered by the Imperial Navy, thus keeping her naval 
Officers in training, and giving those that are energetic, the advantages 
of considerable extra pay and allowances. 

On leaving the Bosphorus, the Russian Consul-General presented me, 
by order of the Russian Ambassador, with letters for the authorities 
in Southern Russia and the Caucasus; these we found of the utmost 
advantage in our subsequent journey. 

[ may here mention that we were generally informed that the journey 
we proposed to take in Daghestan, we could never accomplish—that we 
should be lost in the mountains. I own that it ‘was not without some 
misgivings on the subject that we determined to proceed. 

On the third day, we landed at Odessa, where, no sooner was it known 
that I was an English General Officer, than every Custom-house for- 
mality was immediately dispensed with, and every attention was shown 
me. Odessa is a cold, bleak, and comparatively new commercial city ; 
its great industry being that of shipping corn for Kngland. The inven- 
tions for sifting and airing grain are far behind those in use in America, 
no steam machinery existing for this purpose; but as fine quays have been 
erected at a large expense, vessels of 3,000 tons can easily lie close 
to the piers. 

We were naturally very desirous of visiting Nicolaief, that Russian 
arsenal which is creating so much interest in England. 

We left Odessa at 12 p.m., and early on the following morning, passing 
the Kinburn Spit, we entered the River Bug. The channel was repre- 
sented to be about 21 feet deep, the bottom soft mud. The river 
narrowed gradually as we approached Nicolaief. About seven miles 


below that city we passed three powerful forts, one on an island in the 
centre of the river, and one on either bank; these were armed with 
heavy Krupp guns. We disembarked near the junction of the Bug 
with the River Ingul, the arsenal being quite hid trom our view by the 
range of hills wpon which the town stands. Subsequently we had a 
good opportunity of seeing the arsenal itself. 
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Yesterday's Tvives gave an.account of the launch of an ironclad of 
480 horse-power, “'The Novgorod ;” it may therefore be considered 
very bold of me to state that, I cannot yet look upon Nicolaief as an 
iron-clad constructing arsenal. How this vessel has been constructed 
I can only surmise ; her plates may have been brought by sea from 
Western Europe, or may have been sent by rail from St. Petersburgh ; 
but I can scarcely believe that they were rolled in a genuine way in 
Nicolaief itself; and without a laree command of iron and coal on or 
near the Black Sea, it is almost an insurmountable task for Russia to 
construct a really powerful ironclad steam fleet such as would endanger 
Constantinople. 

We may look at the difficulties and immense expense in iron ship- 
building which, with all our advantages, are entailed upon us; we have 
skilled workmen, iron in close proximity with coal, for years a gradual 
progressive knowledge of this art; and, yet by what enormous energy 
alone are we enabled to surmount them. There may be coal and iron 
on the River Don, but as yet, this industry is in such a state of infan- 
tine development, that the rolling of such huge plates as form the 
sides of the ‘‘ Devastation,” is altogether out of the question; and 
what I saw in the arsenal on the Ingul, gave me the impression that 
some of our large mercantile ship-building establishments could far 
surpass it. 

When we remember, moreover, the magnificent ironclad steam 
fleet now dotting the Bosphorus, under the walls of the Seraglio, it is 
futile to imagine that the Russians can for many years to come, produce 
such a vessel on the shores of the Black Sea as could exist under the 
fire of such monsters as the Sultan has collected for the defence of his 
dmpirt. Nor can I for a moment believe that the Turks could be so 
infatuated as to sanction the passage through the Dardanelles or the 
Bosphorus of any such vessels as would be likely to be injurious to 
them. My belief is, that it must be a very long time ere such a fleet 
could be constructed on the Ingul, as would cause us or onr friend the 
Turk, any great amount of anxiety. 

We returned in a crowded vessel to Odessa, but such was the kind- 
ness of the Captain (an Officer of the Imperial Navy), that, himself 
sleeping on deck, he relinquished his cabin to us. 

On the following day, we embarked for the Crimea, touching at 
Eupatoria, which, on my last visit, was threatened by the grand fleet 
of 600 ships, when we attacked Russia. 

In the afternoon, we reached Sebastopol, the desolation of which, was 
more remarkable than when I had left it, on the breaking up of the 
grand army in 1855. From 80,000 inhabitants, Sebastopol has now 
dwindled down to 8,000. 

[t is contemplated by many that Sebastopol will become a grand 
mercantile harbour. When the system of railroads from the corn- 
growing countries to the east, west, and north are finished to this port, 
its perfect security and depth of water, offering facility for vessels of any 
tonnage to approach the quays, and thereby preventing a second embarka- 
tion of corn, (as isnow the case from the Sea of Azof,) a vast saving of 
expense will be effected, and the cit: which stood as the menace of 
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Europe will be converted into one of the largest peaceful mercantile 
emporiums of the world. 

We visited the well-remerabered trenches and the battle fields of 
Inkerman, and saw the spots where many a friend was laid low. The 
mausoleum erected by the Russians in the shape of an Egyptian pyra- 
mid, is solid and handsomely constructed. That, as well as the French 
cenotaph, has the advantage of gathering together in one spot, if not 
the actual remains of all those soldiers who died for their country, yet 
concentrates the recollections of their glorious deeds, whereas the vain 
attempts to preserve the monuments of our brave countrymen scattered 
over the wild plains where they fell, are almost impossible of achieve- 
ment. 

We visited Alma and Balaclava and the valley of Inkerman; but 
it is impossible in the space of this lecture to dwell upon these inter- 
esting fields, or upon beautiful ‘ Bagtchi-serai,” the burial ground of 
80,000 Russian soldiers. 

We then embarked for Yalta, and saw the palace of Prince Woronzott 
at Alupka, and the Emperor’s palace at Lavadia, and thence proceeded 
to Kertch. 

This fortress has become most interesting. J was astonished at the 
immense fortification which the Russians have here erected; it is said 
to be a pet work of Todleben, and to have already cost 22,000,000 of 
roubles, and for ten years the daily labour of 2,000 men. It appears 
doubtful to me, however, if any circumstances could arise, whereby this 
ereat outlay could meet with commensurate advantage. I had some 
opportunities of seeing the euter works of the fort, but could not obtain 
admission into the interior. 

Re-embarking at Kertch, we sailed past the fort of “ Yenikale,” 
between Europe and Asia; the Strait here is very narrow and easily 
defensible. 

The Sea of Azof i 
we had a deluge of rain, many of the passengers and the Captain were 
attacked with cholera, and we had a most uncomfortable passage to 
Taganrog. Here we came upon the great arable plains of Eastern 


is muddy, shallow, and subject to constant storms ; 


Russia, one farmer possessing 40,000 acres of corn lands in his own 
hand. It was satisfactory to sec the immense number of English agri- 
cultural machines which were being imported into that country. 

We next embarked on the River Don, and were four days going up 
that river. We had an opportunity of seeing the Don Cossacks, as fine 
an irregular force as exists. Their system of service depends upon 
patriarchal principles, for whilst each in turn is devoting his services to 
the Emperor, the rest are occupied in cultivating their lands. There 
are 80,000 Cossacks of the Don, a proportion of artillery as well as 
cavalry: a large number are always on duty at St. Petersburgh. They 
are excellent horsemen, active, intelligent, and trustworthy, and their 
power of enduring either heat or cold, is almest incredible. In the 
period of time to which this lecture is restricted, it is impossible for 
me to give an account of the principles upon which the armies of the 
Cossacks of Russia are regulated. 

At length we reached Kalach on the Don, and passed by rail to 
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Tzaritzin on the Volga. Here it is supposed was an ancient canal, by 
which the Genoese—those wonderful pioneers of commerce—took their 
small vessels, and passing from the Mediterranean through the Black Se. 
by means of the Volga, descended into the Caspian, and formed settle- 
ments at the base of the Caucasus mountains, the descendants of whom, 
although changed in their religion from Christianity to Mahomedism, 
are still residing in their mountains. 

At Tzaritzin, we embarked on the Volga, and had a most uncom- 
fortable passage down the river to Astrakhan. 

It was at Astrakhan that Peter, the Great first built his naval dock- 
yard on the Caspian; and the boats which he built with his own hands 
and his basket of workman’s tools are still shown. Peter had a sure 
prescience of the future Kastern conquests which Russia would make. 
True to Russian policy, the Caspian arsenal has now advanced towards 
the shores of Persia, to Baku. Near Astrakhan is a large Mongo- 
lian Kalmuck settlement, 80,000 of whom inhabit a district on the 
western bank of the Volga; they are the only Buddists in Europe who 
worship in Chinese temples, and inhabit Mongolian tents, so ably 
described by Colonel Yule in his travels of Marco Polo. They drink 
the brick tea with fermented mare’s milk, and resemble the Nomadic 
tribes which I had seen in the north of China and the Thibetan 
valleys. 

The wealth of the cathedral at Astrakhan is fabulous; pearls and 
diamonds in profusion being shown to us. Here, there used to be con- 
siderable trade with the Kast, and with India, which latter appears now 
entirely extinguished, 

We now entered the Caspian Sea, the greater part of which is 
very shallow. It is so stocked with sturgeon, that the value of this 
fishing is said to be about £2,000,000 sterling per annum ; wild ducks 
are in such profusion that they sell for 14d. each, and pheasants are 
said to abound on the islands at the 60 mouths of the Volea. 

The eastern side of the Caspian is little known; it is inhabited by a 
warlike race of Kurds. The Russians have established themselves on 
some isolated points, of which the fort of Krasnovodsk is an example, 
and it is hence that a column has started for Khiva. On the 
western side of the sea, are some interesting towns, especially that of 
Derbend, where an ancient wall partly exists, resembling that of the 
great wall in China, and also Baku, the seat of the eternal fires, whence, 
Marco Polo relates, petroleum, for lighting purposes, was carried as a 
regular industry throughout a large portion of Armenia. 

We landed at Petrovsk, and, after some difficulties, struck into the 
mountains to visit Daghestan and the fighting grounds of the renowned 
Schamyl. 

We were now fairly in-the Caucasus ; and perhaps this is the proper 
moment to consider the Russian army which is kept in that division of 
the empire, and which, to our ideas, seems very large, as the country is 
not so extensive as either the Bombay or Madras Presidency. 

The Russian army in the Caucasus consists of— . 
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The greater portion of the eastern mountain districts, or Daghestan, 
was only subdued some ten years since; here the renowned Schamy] 
ruled with determined vigour, resisting for nearly twenty years the 
mighty monarch of more than 1,200,000 soldiers—a force of at least 
120,000 men during all this time being constantly employed—while 
Schamy l’s army never excet ded 20,000 native Circassian warriors. This 








unexampled feat requires some consideration to render it credible, but 






shows how an impregnable country, composed of natural fortresses, is 







able to resist the most determined and skilled armies. 

‘To no small degree was our interest augmented when told by the 
tussian Generals that only two English travellers had ever previously 
penetrated into this country. [need not now dwell upon the hardships 
and difficulties which a journey into these mountains entailed upon us. 
the last stronghold of Schamyl. Guinib 
riulleys which surround it, but 







At length we reached Guinib, 
is anatural fortress, 4,000 feet above the 
little larger than Gibraltar, its sides, the naturally scarped rock, im- 
Here great heroism was displayed on either side ; 






possible to ascend. 
at an immense sacrifice of life, the stubborn Russians, under the com- 


mand of Prince Bariatinsky, obliged the heroic Schamyl to deliver up 






his sword. 
Opposite to Guinib is the country of the Kasi-Kamouks. They are 
to whom | have previously 





the lineai descendants of the Genoese, 
alluded ; they are equally skilled in gold and silver work as were their 






Christian pregenitors in Italy; none can now excel them either in 
London or Paris in their adornment of arms or in jewellery ; and it was 
by these men that the soldiers of Schamyl were provided with their best 
arms. One of the most remarkable features of that war was, that up 
to the date of the Crimean campaign, no army of civilised Europe had 
been universally armed with the rifle, whereas there was no soldier who 
fought under Schamyl but carried a rifled weapon; this fact alone 
would account for the wonderful resistance made by that national 














army. 
From Guinib, we passed into Honsak, the command of General Prince 
Nakashudjee, who repeated all the attention and kindness of Genera! 
Kamuroff: thence to Bodlith, where General Prinee Chaf-cha-vadsey 
—descended from the Royal Family of Georgia—-and General Prince 
Thence we erossed the mountains towards 





Orbeliant, commanded. 
Weden; hie re, Wwe Saw the almost incredible feats performed by the 


mounted Tartar horsemen, who, althoneh on the edees of pre- 
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cipices, riding at a furious gallop, stood upon their saddles, fired their 
muskets beneath the bellies of their horses, or, leaning down, picked up 
pebbles from the heath. On our road to Weden, we passed that gorge 
in the mountains where Prince Woronzoff suffered his disastrous 
defeat. 

At Weden, Prince Errinsoff received us with the usual kindness. We 
were now in the real district of the Checkengis or Circassians. The 
men were fine-looking fellows, and the women handsome. Since the 
conquest of this country by Christian Russia, the purchase of women is 
almost impossible. 

Here again is the seat of those fierce bands of the Amazons who, re- 
gardless of all danger, with shirt of mail and casque of steel, fought in 
the front of the battle, obtaining immense proficiency with the bow and 
the spear, which they wielded with such dexterity. 

Our ride through the mountain was now ended, and henceforward 
we obtained the posting carts of the country. Remaining a brief time 
at Vladi-Caveas, the capital of the Northern Caucasus, we prepared to 
cross the mountains into Asia. 

The first object on our passage through the Pass of Dariel was the 
magnificent mountain, Kasbek, perpetually covered with snow; it is 
1,000 feet higher than Mont Blane, and it is satisfactory to record that 
the first person who surmounted the difficulties of the ascent of both 
Mounts Kasbek and Elbwitz was an Englishman, Mr. Freshfield. 

It was at the foot of Kasbek that we met his Imperial Highness the 
Grand Duke Michael, from whom, subsequently, we received the utmost 
attention. 

We next proceeded to Tiflis, which we reached in the early part 
of September. {t is unpossible here to enter upon more than the 
salient points of our journey, but perhaps you will allow me to speak 


of the subject of the railway system of these countries, which is 


creating such an interest in Kurope. 

A. railway is now completed from Poti, on the Black Sea, to Tiflis, 
and is to be at once proceeded with to Baku, the new arsenal 
on the Caspian. A rail is projected to connect Taganrog by Stav- 
ropol and Derbend, by the shores of the Caspian Sea, to Baku, and 
from Bakou it is contemplated to extend it to Teheran. It is advo- 
cated by many that we should subsidize the scheme which is proposed, 
of connecting Constantinople by a line running south of Trebisond 
towards Mount Ararat end Krivan, and thus to Teheran, and that 
prolonging this line by Herat and Candahar, we should join it at 
Mooltan, with the railway system of India. 

Again, the scheme of Monsieur Lesseps, by which communication 
between »Kurope and India should be made vid Moscow, Samarkand, 
and Cabool to Peshawur, and the line of the Euphrates Valley, have 
lately been brought prominently to our notice. 

It cannot be otherwise than with feelings of great respect that we 
look upon a scheme advocated by so renowned a man as Lesseps, 
who has united the navies of two worlds; but at the same time, bear- 
ing in mind the enormous length of the line which he advocates, 
and which in its execution would probably require a sum of £50,000,000 
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sterling, as also the great military objections of being dependent upon 
the good auspices of Russia for our overland communication with 
India, I really think we may dismiss this line of communication 
entirely from our contemplation. 

Again, the line through the north of Persia, fur almost the same 
reasons that [ have adduced respecting that through Russia, cannot 
but meet with grave objections. The one would probably equal in 
expense the other, and would be open to almost the same military 
objections, as the armies which could readily be brought from Russia 
by the Caspian from the Volea, and by the line of rail to which I have 
anrog, would m: terially frustrate,—should we be at 


war with that Power,—all endeavours on our part to succour our armies 
I 


alluded from Ta: 


. hee ] L 2} i > 1 : ] 
in India through the assistance of a speedy overland route by the north 
of Per i I 

1.7 


ia to that country. i cannot, therefore, but believe that if it 
is conceded that an overland line of rail should be made to India, the 








line by the Euphrates valley from Aleppo to Grain, on the Persian 
Gulf, is the one which it will be most advisable to adopt. No doubt it 


could not be considered complete until a connection was formed 





between Aleppo and Constantinople, and also by Bagdad through the 
south of Persia to Kurrachee (of course I premise that Aleppo has been 
joined to Alexandretta). But the advantaee of the Euphrates line is, 
j ) “rin. 

that the portion from Alexandretta to Grain being completed, this 
yertion could be at once utilised as the assistant to a speedier transit, 
J } 

and thus, should any unforeseen accident happen to the Suez Canal, 





we should not be left, as our only alternative route, with that of the 


Cape of Good Hope. 





We were surprised at the size and prosperous appearance of Tiflis, 
the capital of the Caucasus. In its centre is the palace of the Governor 


General, the Grand Duke Michael, brother to the Czar, and who 


: ass : el esac 8 
receives £70,000 per annum to en: ble him to keep up the dignity of 
his position. So little is Tiflis known, or considered, in Eneland, that 


not even a British Vice-Consul is stationed here 
While at Tiflis we visited Prince Mirsky, who commands an army of 
about 100.000 men, and Baron Nicolaet. Both were residing at Kadjori, 
in some mountains above the city, whence a magnificent panorama of 
] ‘ ° ee 
the Caucasian range was VIS1pIe. 
+} 


The splendour of the view will be understood when I say, tl 


iat fully 
half a dozen mountains, each higher than Mont Blane might be seen 
rising up at various points. 

We then posted south towards Hrivan and Mount Ararat, entering 


th laree boulder stones. Even the 





melon carts had their escorts of armed men, whose muskets were 
always in readiness. 
About half way to Evivan lies Lake Gotcha. There the Armenian 
monks declare fish ¢ ht during Len 
The appearance of Mount Ararat is sublime. It is nearly 18,000 feet 
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high, and one-third of the mountain is always covered with snow. 
No person, except, of course, Noah and his family, has ever been to the 
top. ‘To get there I belieye is impossible. The point where the corners 
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of Russia, Persia, and Turkey in Asia meet, is exactly at the apex of the 
mountain. 

Hrivan is a very singular city. The dress and language there are 
quite in the style of the Arabian nights. 

From Erivan we travelled at the base of Mount Ararat, to the 
Armenian convent of EKchmiadzin, not far from the borders of Turkey. 
[t is very ancient, and its manuscripts are 2,500 in number. ‘These 
are all that remain of a once very large library, which was almost all 
destroyed in the Persian war. It probably contains a large number of 
the works of the early fathers, which were mostly written in Armenian. 
There is also a chureh with curious architecture, date B.c. 300. 

We next proceeded to Sardarabad, and in two days, after much 
difficulty, reached the town of Alexandrapol. This fort, although 
almost unknown in Europe, is one of the strongest and largest in 
Russia, and cost in its erection, no less than 22,000,000 of roubles. It is 
built to menace Kars, from which it is about seventy miles distant. 

We now entered a beautiful district, visiting Akhalkalakik and Akhalt- 
sikh, and passing not far from the mineral spring of Abastuman, 
visited Borjome, the country seat of the Grand Duke Michael. In his 
absence, we were received with the utmost kindness by Her Imperial 
Highness. Thence we posted to the junction of the railway from Tiflis to 
Poti, passing through the malarious forest of Imeritia. 

The vegetation of this district is very remarkable. Vines grow in 
profuse luxuriance, immense bunches of grapes hanging pendant from 
the slender branches which entwine themselves round the elm trees of 
the forest, while cereals fiourish abundantly wherever they are sown. 
The rivers running from the mountains wander through this widely 
extendedl forest. ‘hese are the far famed streams where Jason souglit 
the golden fleece, and which even to this day are made use of in the 
same manner to procure this precious metal. The woolly fleeces of the 
mountain sheep having been immersed in these running waters, the fine 
eold particles which adhere to them, are carefully picked out, 

We had now terminated the arduous portion of our land journey. 
We had. traversed Dachestan almost from end to end, a country 
scarcely more known in England than by name. We had seen some 
of the highest mountains in the world, and visited the most beautiful 


¢r } . ‘ 1 7 
scenery. We travelled in the Caucasus alone 1,54 


) versts, havine 
ridden a portion of this distance in the crutch-like Tartar saddles ot 
the country, the remaining distance on carts without springs. We 
had lodged alternately in palaces and pigsties; had eaten alternately 
luxuries and lived on black bread and stale fish; we had seldom taken 
off our clothes or slept on other than wooden boards; but all these 
hardships only enhanced the pleasure with which we had travelled 
through this almost unknown, interesting, and beautiful country. 

The mountains of the Caucasus contain a race of as handsome and 
sturdy mountaineers as any in the world; the plains ave rich with vege- 
tation to a deeree searcely credible, and the mineral rewards which 
scientific seekers may obtain, are as yet hidden for future research. 

The native inhabitants are gentle and phlegmatic; the Russian 


settlers energetic and very hardy, but rude and uncivilised, the upper 
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classes hospitable to a stranger to a degree almost incredible ; and it 
was with feelings of gratitude to them, and admiration of this sur- 
prising country, that we quitted its shores. 

We now embarked once more upon the Black Sea at Poti, the port 
which the Russians have established for their communications with 
Odessa, Sebastopol, Nicolaicf, and Hurope, and whence their rail- 
road commences for Tiflis, their capital, and Baku, their arsenal, on 
the Caspian. It is most unfortunate for Russia that in place of her 
last unsuccessful war with Turkey, she had not interested herself to 
obtain Batoum, which lies about 40 miles to the south of Poti. The 
bar to the harbour of Poti is extremely dangerous and shallow, whereas 
Batoum is a natural harbour, which by an extension of the spit of 
land by a groin or pier, could be made an excellent one. 

From Batoum we visited Trebizonde, Karasund, Sinope, and other 
towns on the southern coast of the Black Sea, all beautifully situated, 
thus accomplishing its entire.cireuit, with the addition, moreover, of 
having traversed a very considerable portion of the Caucasian govern- 
ment, as well as Southern Russia, and, having crossed the Caspian, 
and visited the borders of Persia and Turkey in Asia. 

We concluded a rough and uncomfortable passage, by finding the 
cholera raging in Constantinople, and were glad enough to re-embark 
as soon as practicable, and make the best of our way by Syra, 
Corfu, Trieste, Venice, Milan, and Paris, back to London. 

It may be expected that, before closing this lecture, I should say a 
few words on the military relations between Turkey and Russia. It 
is frequently supposed that the creat aim of Russia is to extend 1 
i Europe, and to annex Constantinople; but there are 


dominions in 
Ist. The enormous difficulties 


some reasons which make me doubt this. 
and dangers which, by insisting upon such 
would again ensue to her; and, 2nd. That 


a programme, have, and 
should Constantinople be 
annexed to Russia, it is by no means impossible that in consequence 
of the opposing interests which would arise between the north and the 
south, a dismemberment of the Russian Empire might follow. — It 
would rather appear to me that the policy of Russia is to extend her 
dominions towards the east, not to Hindustan, for there the difficulties 
and dangers which would accrue to her by reason of a Huropean war 
with a very powerful state like ourselves, are manifest. But by 
steadily adhering to « policy of never crossing to the south of the 
Hindoo-khoosh, she might gradually work upon the territories of the 
Chinese, and by also extending her dominions towards the south from 
the Amoor river she would annex to her already enormous dominions, 
highly fertile provinces, richly peopled by very industrious and clever 
races, who, not warlike, are mercantile, and would probably give her 
few difficulties in their subjugation. Thus Russia would be to a 
greater extent and more easily rewarded for her exertions than by any 
demonstrations that she might make against the nations of the west or 
the countries attached to them. Not only this, but should she establish 
a firm government on the Chinese seas, she would be able to cope with 
the development which the Anglo-Saxon races are making on the oppo- 
site side of the Pacific Ocean. 
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THE EDUCATION, AND PROFESSIONAL INSTRUCTION OF 
OFFICERS. 


By Captain A. B. Tuttocn, 69th Regiment, Garrison Instructor, 


Halifax, N.S. 


The Ciatrman: I have to call upon Captain Tulloch to read a paper 
on * The Education and Professional Instruction of Officers.”’ I have 
only to regret that I am not some fifty years younger than I am, 
because then, I should have been able to derive some advantage from 
the paper, for [am afraid that I am now too old to learn. In my 
younger days, education was not so much thought of, and I may 
be somewhat in the situation of a certain “ Claimant” of whom we 
have heard so much, and who did not. know whether a regiment 
was in “close”? or ‘“ open”? order. I am very glad to see that 
those times are changed, and that meritorious young Officers are doing 
all in their power to make our profession one of the most practically 
well-instructed that can be found in the world. I believe that the 
strong, enthusiastic feeling, pervading all ranks of the Army at the 
present time, cannot be excelled in any nation of the globe. 


Captain Tuttocn: In the military annals of our country, it would be 
hard to find any period in which greater changes have been made in the 
organization and administration of the Army than during the last two 
or three years. The causes, which have brought about the changes in 
question have been so often discussed, and are so well known, that I shall 
merely touch on that which has reference to the education and profes- 
sional training of young Officers. I venture to bring to your notice 
my views on the subject, in the hope that, however crude, they may, 
nevertheless, do something towards throwing additional light on a 
question of so much importance. 

Up to the year 1849, Officers were appointed to commissions in the 
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cavalry and infantry by nomination. When a young gentleman desired 
to enter the Army, all that was required for placing him on what was 
known as the Commander-in-Chief’s list was that his name should be 
forwarded by some general Officer as a voucher for his respectability ; 
once on the list, the name of the embryo ensign or cornet, in due time, 
arrived at the top, and if then of the proper age, he was duly gazetted, 
either with or without purchase. In certain special cases, gentlemen 
were gazetted soon after their names were placed on the list, but the 
usual practice was to take every one im his turn. 

In time of peace, the demand for Officers was comparatively 
limited, and by far the greater proportion entered the Army by pur- 
chase; commissions without purchase were, however, given by the 
Commander-in-Chief to the sons of old and deserving Officers and 
others who had done good service to the state. A certain number were 
also annually granted to Sandhurst cadets, who passed special qualify- 
ing examinations, and a few were given to deserving non-commissioned 
Officers. 

In February, 1849, a circular was issued, informing all candidates 
for commissions that they would have to pass an educational examina- 
tion before being gazetted. The test was by no means a difficult one ; 
any schoolboy who had received a respectable education could have 
accomplished it. The publication of the circular, however, appears to 
ular stampede amongst the candidates, many of whom 


have created a ree 
fs list. The 


at once removed their names from the Commander-in-Chie 
examinations, instituted in 1849, continued in force till 1857, with this 
exception, that during the time of the Crimean war their stringency 
was so very much relaxed, that practically the examinations were a 
mere matter of form, and for a short time during the Indian mutiny, 
when the supply of soldiers did not equal the demand, free commis- 
sions were granted to any one who raised a certain number of recruits. 

About this period, viz., in April, 1857, the Council of Military Edu- 
cation was established, and with it commenced a new era in the 
educational requirements and professional training of Officers. The 
examinations, instituted in 1840, being considered very unsatisfactory 
tests of a candidate’s general education, the Council were directed to 
revise the whole system of examination for direct appointments to the 
Army. The head masters of the principal public schools in the 
country were therefore consulted with the view of ascertaining the 
amount of knowledge which might fairly be expected from young men 
of 17, and on the statements of the schoolmasters a new scheme was 
established in 1858. Now although the examination in question was 
by no means severe, the Council were nevertheless obliged from time 
to time to Rinsinich the difficulty of it, owing to the inability of so 
many of the candidates to come up to the standard which had been 
practically established by those who had instructed them. 

As an illustration of the value put on certain subjects of instruec- 
tion by the head masters of public schools in 1857, it may not be out 
of * plac e to mention that in the examinations then established, a candi- 
date might obtain 2,000 marks in Latin, 1,600 in Greek, but in English or 
French, 1,200 only. By 1867, the obligatory portion of the examin: ition 
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for direct commissions had been made very much easier; in English, 
5 of full marks was sufficient to qualify in that subject, and although 
a candidate might obtain 10,800 marks, a total of 1,500 was all that 
was necessary for passing. Notwithstanding the apparent mildness of 
this test, hardly any boys, educated at the public schools, dared venture 
to attempt it without previous preparation by a crammer. 

Now with reference to professional training. 




















An Officer on joining f 
his regiment was, as a matter of course, taught his drill, but any 
knowledge of his profession beyond that which could be obtained in 
the barrack square, he had little or no means of acquiring. The sub- 
alterns were generally assembled once a week in the ante-room for 
school, under one of the majors, but in nine cases out of ten the 
subject of instruction, if instruction it could be called, was confined to 
the bare routine of battalion drill. 


























In this weekly school, even when 
instructing in ordinary drill, there always appeared to be a great want 
of system, a defect which was also very conspicuous in what were known 
as adjutant’s parades. In some regiments, Commanding Ofticers used 
to detail the movements—usually restricted to three—which were to be 
performed under the adjutant, but in many cases he was allowed 
to execute any manoeuvres he chose, the result being that from con- 
tinually knocking about the battalion as he pleased, the most stupid 

adjutant in time got the reputation of being a good drill, but he alone 
of all those present on parade really profited by the performance. 
Another very impolitic measure by which drill was made distasteful to 
young Officers was the prevailing custom of requiring all Officers junior 
to the adjutant to attend his drills, thus the presence of an Officer at a 
parade, which was often looked on as a mere waste of time, depended 
not on his efficiency, but on the adjutant’s place on the list of sub- 

alterns. 



























































Before finally leaving the question of adjutants, it may not be out of 
place to notice what has occasionally been suggested, viz., that they 
should not be allowed to hold office as such in reeiments for more than 
two or three years, so as to give as many Of the best Officers as possible : 
a knowledge of adjutant’s work, such work being about the very best 
that could be devised for making a first-rate Officer. 

But to return to the subject more immediately under discussion. In 
addition io school in the ante-room once a week, subalterns were by an 
order dated 19th January, 1859, required to send in a report and sketch 
of the country whenever the battalion was exercised in route march- 
ing. Those Officers who had been educated at Sandhurst usually 
made out readable sketches and reports, some being remarkably good, 













































































but the productions of those who had never received any instruction in 





delineating ground or in making a concise military report were, as 
might be expected, simply so much waste paper. Orders were com- 
plied with, certainly, but practically the whole affair, as far as the 
training of the uninstructed Officers was concerned, was useless. 
Occasionally Commanding Officers, who knew from experience on 
active service how important it was that every Officer should be in- 
structed in outpost work, did their best to give both Officers and 
men some training in that duty ; the opportunities for doing so, how- 
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ever, especially in this country, occurred but seldom, Commanding 
Officers being strictly prohibited from trespassing on private pro- 
perty. 

As regards examinations for promotion, they were first instituted 
in 1850. Ensigns, before being recommended as fit for advancement 
in rank, were required to show that they were acquainted with their 
drill, regimental duties, Mutiny Act, and Articles of War. Lieutenants 
before promotion were informed that, in addition to the examination in 
drill, &¢., they would also be required to pass an educational test, 
which must have made the gray hairs of many an ancient subaltern 
stand on end with astonishment, the subjects in which Officers in 
question were to be examined being as follows :—History, ancient and 
modern; first six books of Kuclid; properties of the circle; algebra, to 
quadratic equations, inclusive; logarithms; plane trigonometry and 
mensuration; permanent and field fortification; military law, &e. 
As a matter of course such a terrible ordeal was rarely, if ever, 
enforced, 

In 1858, the regulations with reference to promotion were revised, 
the examinations being made entirely professional, and confined to 
those subjects which a regimental Officer ought to know. With some 
slight revisions, these tests as ordered in 1858 continued in force until 
1870, the only real difficulty in the examinations being that which 
related to field fortification, reconnaissance and. outpost work. Having 
little or no opportunity of receiving instruction in such matters, 
Officers were obliged to get them up as best they could from books, 
those books, in which the different subjects were compressed as much 
as possible, and with the contents arranged in the form of question and 
answer, being the favourites. The great drawback, however, to such a 
method of getting up a subject, about which the candidate really knew 
nothing, was that occasionally question and answer did not fit. At 
one examination which I happen to remember, an Officer described a 
gabion as a fortification made of sand bags, &c., whilst another said it 
was a redan with flanks. 

In 1870, commenced the first of a series of the most important 
changes with regard to the first appointment and training of Officers 
which had taken place for many years. The Military College at 
Sandhurst, after having educated cadets for nearly three-quarters of a 
century, ceased to <io so any longer, and <n the year following the old 
method of appointing Officers by nomination and purchase was 
abolished, the time-honoured rank of Ensign or Cornet being replaced 
by a new designation—Sub-Lieutenant—the status of which, by the 
way, does not appear to be clearly defined,—and the Army was in 
future to be supplied with Officers by assigning a proportion of the 


vacant appointments for public competition, and by giving each Militia | ( 
regiment of a certain strength the nomination of one Lieutenant’s i 
commission annually, the remaining vacancies being filled by candidates ; t 
from the universities, Queen’s Cadets, and deserving non-commissioned i ‘ 
Officers. 4 ( 

The new grade of Sub-Lieutenant differed from that of Ensign in fF) J 





that the appointment was only probationary. Sub-Licutenants were 
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to serve about a year with their regiments, where they were to learn 
their drill, interior economy of battalion work, and such like; if = 
favourably reported on, they were to be sent to the Military Collge a 
Sandhurst for instruction in surveying, fortification, &e. The Sand- 
hurst examination successfully passed, the Sub-Lieutenant was then 
gazetted as a bond fide commissioned Officer, with certain antedates. 

Considerable changes were at the same time also made in the exami- 
nations for promotion after entering the service. A knowledge of 
field fortification, military surveying, “elementary tactics, and military 
law being now required (in addition to the former subjects), a special 
examination in the branches just named was then instituted; and in 
order to give Officers opportunities for acquiring such professional 
knowledge, Garrison Instructors were appointed at all the principal 
stations at home and abroad. Being the first Officer nominated to fill 
one of these appointments, it is to the working of the new system 
and the deductions derived from nearly three years’ practical experience 
of an IJnstructor’s work that I now more particularly desire to direct 
your attention. 

The Garrison Instructor being an entirely new species, was at first 
looked on with rather a suspicious eye by the younger Officers, who 
seemed to think that they might suddenly be seized by him as by a 
bird of prey, and carried off for immediate instruction ; the first result 
of my arrival amongst them was a general rush to pass the examina- 
tion for promotion under the old rules, in order that the y might thereby 
save themselves from falling into my clutches. 

The professional, not to say prophetie, knowledge attributed to the 
Instructor was at times quite startling. One Officer of some standing 
gravely asked me just before the outbreak of the French war to give a 
lecture on the subject, and inform them what was going to happen. 

The departments also were occasionally rather at sea about the 
new appointment, and I am afraid that I must have given them a good 
deal of trouble with my strange requisitions ; nevertheless they were 
none the less willing to do everything m their power to he Ip me. 

The young Officers finding at last that the Garrison Instructor was a 
very mild, inoffensive individual, and by no means likely to sudde nly 
‘ xplode i in their midst, and annihilate them with fragments of learnine, 
became less suspicious, and eventually | commenced my first course 
with a class composed of four Officers, who must have made a favour- 
able report of what had ae to them, for afterwards I rare ly had 
less than a quarter of the Captains and subalterns in the garrison 
under instruction at a time, and with two exceptions only, more 
willing pupils it was impossible to wish for. The only decided ‘obstacle 
[had to contend with was the ve : 'y imperfect education which many 
of the Officers had received when boys at school. You will be rather 
startled to hear that 1 never yet had a class in which I was not obliged 
to teach some of the Officers composing it vulgar and decimal fractions, 
and | specially remember that a very simple rule of three sum was 
on one occasion too difficult a problem for any one in the room. 
Equations were things which many had apparently never heard of, 
and the Officer who could write a concise report, especially in a legible 
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hand, was, in some classes, rather a rara avis. As regards subjects of 
general information, I also found in two or three instances an astonish- 


ing deficiency of education. There passed through my hands repre- 
sentative pupils of many fnglish schools, and from the information 
obtained from different Officers, I came to the conclusion that several of 
them had had their time aimost entirely wasted at school, and that their 
only acquirement had been a smattering of Greek and Latin. 

A classical education, when coiipleted, will have disciplined the mind 
possibly quite as much as a mathematical one; but when a so-called 
classical education stops before it even gets to the threshold of comple- 
tion, I cannot but think that so much time taken up in stringing together 
Latin verses and in wearily plodding through Virgil or Homer, almost 
to the exclusion of other subjects, is time misued. 

[ by no means wish it to be understood that all the Officers who 
attended the classes were badly educated, very far from it, some having 
taken their B.A. degree at college, but this | do mean to say, that fully 
one-fourth of them had received a very defective education indeed. 
How the schoolmasters that professed to have taught them could 
have been satisfied with their work i cannot understand. With 
two or three exceptions, there was no want of natural ability shown by 


those Officers who had been so badly educated: but unfortunately it 
took a very considerable portion of the four months durine which the 


course lasted to get some of them into the habit of using their brains 
ut all. At times, their intellects seemed suddenly to awaken as if 
startled from sleep; occasionally the process was more gradual, but 
as soon as this change had taken place and they began to think for 
themselves the great diffi¢ulty of instruction was overcome, and some 
of those who appeared very dense at the beginning of the course turned 
out remarkably well afterwards. Some few,—fortunately I had never 
more than two in any class,—were naturally so defective in intel- 





lectual power, or had received so little attention when at school,—TI am 
strongly inclined to believe that the latter was the true state of the 
case,—that the labour of imparting instruction to them became almost 


a physical one. I have often, after only three hours’ wit 
1 
i 


i the clas 
been quite as much exhausted as if I had been pulling a leavy oar all 
the time. Had it not been for the willingness, in fact I may say the 
intense desire on the part of the Officers referred to, to obtain pro- 
fessional information, 1t would hardly have been possible to have con- 
tinued the uphill work of instructing them. 

As regards the question of Officers being desirous of instruction 
many people fancied that they would not care to return to what might 
appear rather like schoolboy work; that fear is now a thing of the 
past. Very young Officers who have just escaped from the thraldom 
of school do not, as a rule, take to book work so well as those who 
have been longer in the service; but J can safely say that it is the 
exception for an Officer of any standing not to be desirous of improv- 
ing his professional knowledge by going through a course of garrison 
instruction. Of course there are men to be found in the Army, as in 
every other profession, who are so deficient in mental stamina that 
exertion of any kind, even for the most fascinating of field sports, is 
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distasteful to them. Fortunately such hard bargains are not numerous, 
and in some regiments do not exist; they of course are not to be found 
amongst the Garrison Instractor’s voluntary attendants. 

With reference to the support given to the system by Commanding 
Officers, all I say is that it would have been impossible to have wished 
for more. From the General commanding, downwards, everyone took 
the greatest interest in its success. As soon as the nature of the course 
was understood the Colonels of the different regiments offered to change 
parade and orderly-room hours, or do anything that I could suggest for 
the purpose of enabling as many Officers as possible to attend, they 
themselves being present when any out-door work was going on. With 
regard, however, to the facilities for continuous study without inter- 
ruption from regimental work, I think there is room for improvement. 
A very exce Ment feeling prevails in most regiments, and especially in 
those where esprit de corps runs high, which makes Officers averse to 
being struck off duty and thereby throwing their work on others. 
Several Officers, in fact all the Captains, except one, who went through 
a course of instruction, declined to be struck off duty, they merely got 
leave from parade during the time the course lasted, and did their 
company work and the duty of orderly Officer of the week when I did 
not require them. 

Captains and Subalterns had occasionally hard work to be in time 
for lecture after being present at orderly-room with their prisoners, 
&e. A conveyance of some kind was usually kept waiting just outside 
the orderly-room, and as soon as their work was done they came down 
at full speed to the class-room. 

Sometimes much valuable time was lost from interruptions such as 
I have mentioned, which made me almost decide that unless Officers 
would consent to being struck off all duty, so that their attendance 
with the class might not be interfered with, I would not undertake to 
put them through a course of instruction; but on considering that the 
Commanding Officers had done everything that was in their’ power to 
enable as many Officers as possible to “attend, I came to the conclusion 
that it was my duty, and the better policy, to leave matters as they 
were and do the best I could under existing circumstances. The 
willingness on the part of the Officers to attend, in spite of all 
obstacles, was indeed in itself a sufficient reason for overlooking such 
irregularities. Many a time have [ admired their determination not to 
be a minute late for lecture, although the weather in winter was at 
times hardly faceable, with the thermometor 10° below zero and 
breeze blowing that sent the powdré snow into the innermost recesses 
of one’s wraps. Schoolmasters at home would be rather astonished at 
finding their pupils obliged to make their way to school on snow- 
Shoes. At Halifax it was no uncommon thing for Officers to get, 
frost-bitten on their w: ay from barracks to the class- room. 

At the request of a Commanding Officer, who justly considered that 
instructed non-commissioned Officers would be invaluable assistants to 
an Officer who had to put an outpost or position into a state of de- 
fence, I obtained authority for establishing a class for sergeants, 
none but the most intelligent being sent. The result was very satis- 
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factory. I was quite astonished at the aptitude many of them had 
for using a pencil. To enable them to attend regularly they were 
excused guards and parades, but nothing else; they had even to 
arrange for some one to do their orderly work. To give you an idea 
how they took to instruction, | may say that, amongst others, a 
sergeant-major of one of the smartest regiments in the service went 
through a complete course, and the only part of his regimental work 
from which he was excused was attendance at Commanding Officers’ 
parade, and orderly-room afterwards, when possible. [ am happy to 
say that he passed wn excellent examination ; his road, river, and out- 
post reports were certainly amongst the best I had ever read; they 
were clear, concise, and written in a very legible hand, which last is 
really no small recommendation. 

The result of observations made on the working of the system of 
garrison instruction may, [ think be summed up as follows :— 

}. That a considerable percentage of Officers have had the elementary 
portion of their education so neglected that they are unable to benefit 
by instruction as much as they might otherwise do. 

2. That Officers are, as a rule, very desirous of acquiring profes- 
sional knowledge, snch as is given in a course of garrison instruction, 
and that they will put themselves to any inconvenience imaginable to 
attend a course. 

3. That owing to regimental duties of various kinds, social as well 
as professional, an Officer undergoing instruction, when with his regi- 
ment, is liable to a detrimental amount of interruption of work during 
the course. 

4, That instruction in any but temperate climates is carried on under 
considerable disadvantages. 

5. That many non-commissioned Officers are anxious for professional 
instruction, and that a considerable portion of those are well qualified 
to receive it. 

To meet the different requirements indicated by the conclusions just 
mentioned, it would be necessary first of all to demand that the 
elementary education of candidates for commissions should be more 
attended to. 

As regards Officers, it certainly seems that when undergoing instruc- 
tion they would be better away from their regiments, and might 
receive instruction to greater advantage if seut to institutions ana- 
logous to those at Shoeburyness and Hythe. 

With reference to non-commissioned Officers, a more clementary 
course might be arranged for them, the instruction being given by e 
duly qualified subaltern of the regiment to which they belonged. 

Before going into the details connected with these proposed changes, 
it will be necessary to refer to the present method of supplying the 
Army with Officers. It has already been stated that vacant appoint- 
ments are to be filled by Militia subalterns, candidates from the 
universities, Queen’s Cadets, or by open competition, the three last- 
named classes receiving probationary appointments confirmable on 
their passing certain professional examinations, after about eight 
months’ instruction at Sandhurst. Concerning the Militia candidates 
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and Queen’s Cadets, who only require to pass a qualifying examination, 
. will now say but little, except that, in fixing the standard of the 
examination, care should be taken that no one be allowed to enter the 
service unless most thoroughly acquainted with elementary arithmetic, 
and also able to write an ordinary letter or report in clear concise 
language and in a legible hand. It is certainly impossible to appre- 
ciate too highly that peculiar training at public schools which develops 
those qualities so requisite in an Officer, viz., gentlemanly feeling and 
manner, and a love of amusements requiring physical strength and 
skill, but as regards book learning, | cannot help thinking that too 
much time is still sacrificed to Greek and Latin to the detriment of 
more useful accomplishments. Not one Officer in a hundred, perhaps 
not one in five times that number, ever opens a Greek or Latin book 
atter entering the service. If in pursuit of some particular study, one 
requires to refer, for instance, to Pliny or Herodotus, an English trans- 
lation at once supplies the information wanted, probably in much better 
form than any ordinary classical scholar could render it. Many an 
Officer who desires to improve his professional knowledge finds himself 
stopped almost at the very commencement of his efforts from inability 
to read I'rench or German; frequently have I heard such men rail at 
the time wasted at school in learning the dead languages, of which 
they then hardly recollected a word. 

Before quitting the subject of Militia candidates, I may suggest now 
that that force and the Line are to be united, the more closely they 
can be drawn together the better. It is to the Militia that I think we 
must look in time of war for the reserve supply of young Officers, 
without which, reserves of men are of comparatively little value. 
Militia subalterns might be encouraged to go through a Sub-Lieu- 
tenant’s course on the understanding that all vacancies which occurred 
in the Line battalions of their brigade, when on active service, should 
be filled by Lieutenants who had so qualified, provided that at the time 
of appointment they were not too old— say not more than 24 years of 
age. With such inducement, it might even be possible to obtam super- 
numerary subalterns for the Militia. I may here observe that those 
Army reformers who so persistently state that the Army is over- 
officered can have but little idea how rapidly regimental Officers are 
used up. As soon as the organization of a force for field service 
commences, staff, train, field depdts, and in fact every department 
without exception in one way or other demands Officers from the Line, 
the result being that a regiment which actually takes the field with two 
Officers per company is rather lucky than otherwise. On one occasion, 
when performing the duties of adjutant, the inadequate number of 
Officers in my regiment was particularly brought home to me. At the 
time in question we were engaged in what proved to be rather a short 
campaign; but one Officer had died, and only two had been sent away 
sick; nevertheless the departments had absorbed so many Officers, that 
on the regiment parading, for what might have been a heavy day’s 
work, there remained but one Officer per company, and two for the 
colours. I remember being rather puzzled as to whether, in the event 
of any casualties happening amongst the Captains or subalterns. T 
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should be afterwards justified in allowing the colours to be carried by 
sergeants, in order that every Company might, if possible, be com- 
manded by an Officer. 

But to return to our more immediate subject—the present entrance 
examinations. With reference to the system of open competition, 
which is such a favourite with some people in this country, all [ can 
venture to say is that many persons, who are no mean judges of the 
question, are much opposed to it, and that in the Army especially, 
where certain requirements of character are of far greater value than 
much learning, competition is outof place. The old method of nomina- 
tion certainly possessed one very decided advantage over the present 
regulations, inasmuch as that no person could get his name placed on 
the Commander-in-Chief’s list without a guarantee, from some Officer 
of high standing, that he was a fit and proper person to hold Her 
Majesty’s commission. In time of war, when there was a great demand 
for Officers and no reserve to fall back on, it was not always possible 
to adhere to this rule ; the pernicious effects consequent on its infringe- 
ment are well known to every Officer who was in the service seventeen 
or eighteen years ago, and ought to be a warning that something more 
is necessary than a mere certificate of moral character from a parish 
minister or schoolmaster. But putting that question aside, the com- 
petitive examination is subject to a drawback which is common to all 
such methods of testing the qualifications of candidates, the defect being 
that such examinations encourage, in fact almost oblige, those who wish 
to give themselves every chance of success to have recourse to teachers 
who make it a special business to prepare candidates. Cramming, as 
the process is popularly termed, does undoubtedly pay, no matter what 
examiners may do to discourage it. 

The fees demanded by crammers are very heavy (but certainly not 
more than they deserve for their work), and it is not every one who 
can afford to pay them; consequently those candidates who are not 
well off, the sons of old Officers, for instance, will be very heavily 
handicapped in this new competition struggle. 

With a view to induce some one, better qualified than Lam, to arrange 
some scheme for placing the sons of Officers on an equality with their 
richer neighbours, I think I cannot do better than direct attention to 
the circumstance that the Military College at Sandhurst was originally 
established in a great measure for the education of the sons of Officers 
partially at the expense of the public. At the abolition of the Cadet 
College in 1870, the amount annually granted by Parliament was about 
£20,000. Officers have now ceased to derive any benefit from an esta- 
blishment which was a great boon to the Army for many years. The 
establishment of a school for the education of the sons of Officers, is too 
much to hope for, and might not be advisable: perhaps, however, as the 
Sandhurst grant, by which Officers benefited considerably, has come 
to an end, an annual sum might be voted for Army scholarships in the 
different public schools of the country which give, what is called, a 
modern education. 

While on this topic, one educational institution should not be for- 
gotten, viz., Wellington College, which was established as a memorial 
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of the great Duke, and for the education of the orphan sons of Officers. 
About £159,000 was subseribed by the Army and the public, and 
£25,000 was added from the Patriotic Fund, in return for which about 
80 boys are maintained and educated on the foundation, at little or no 
expense to their friends. Kighty foundationers certainly seem rather a 
small return for £184,000, but the maiter is, perhaps, to a certain 
extent, made up to the Army, in that the sons of Officers are educated 
at the College for £30 a year less than the sons of civilians, who are 
permitted to participate in the benefits of the Institution. The advan- 
tageous position occupied by the sons of Officers is, however, somewhat 
theoretical, as their education, even at the reduced rate, costs £110 per 
annum. Why education at Wellington College should be so much 
dearer than at the popular and most successful proprietary college at 
Cheltenham, it is difficult to understand. 

Now that Wellington College—which in a certain sense belongs to 
the Army—is regularly established as one of the educational institutions 
of the country, might it not be enlarged at a comparatively slight 
expense, as regards original cost for building, so as to take in a much 


=? 


greater number of boys, sons of Officers in the Army and Navy? The 
construction of eight or ten additional class-rooms and boarding-houses 
and the salaries of a similar number of tutors and assistant-masters 
would not be much to ask for, in part compensation for the abolished 
Sandhurst grant. With instruction provided at the public cost, £55 
a year, or rather for nine months (three months being absorbed by the 
holidays), should be ample for a boy’s board and all other expenses 
(clothing and pocket-money excepted), provided the boarding-houses 
were properly supervised, and all unnecessary expense and extravagant 
habits prohibited. 

Having pointed out what appears to be the weak points of the new 
system of entrance examination, I will now pass on to technical instrue- 
tion, considered necessary after joining the Army. With reference 
to the professional education of Officers, I think that one of the prin- 
cipal disadvantages attending the present system of garrison instruction, 
viz., interruption of work, might be got rid of by amalgamating the 
establishment at Sandhurst and the classes of the garrison instructors 
in this country, forming therefrom two or three large schools for pro- 
fessional instruction—two for Kngland and Scotland and one for Ireland. 
The College at Sandhurst already exists, the establishment of the re- 
maining two need not be very expensive. A few class-rooms, a lecture- 
hall large enough to accommodate 100 people, a modelling-shed, and 
four or five acres of practice-ground, would be alone necessary. Of 
course, quarters would be required for the Officers and Sub-Lieute- 
nants attending the school. The country in the vicinity should be open 
and undulating ; if a river happened to be near, so much the better. 

sy combining the instruction of older Officers with that of Sub- 
Lieutenants, a steadying clement would be introduced, a want which 
appears to have been lately felt at Sandhurst. In suggesting these 
schools, where I consider a course might be thoroughly completed in 
four months, [ start with the assumption that only those professional 
subjects which are indispensable to a regimental Officer, and which he 
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cannot acquire elsewhere, should be taught, viz., field fortification, 
military surve ying, elementary tactics, and military law. 

very thing else which a subaltern must be acquainted with, such as 
drill and interior economy, should be imparted to the Sub-Lieutenant 
when with the home regiment of the brigade, instruction in those 
matters being under the superintendence of the Major of the battalion. 

[ also assume that every Officer is capable of undergoing 30 hours of 
study or out-door work in a week—six hours a day and a holiday on 
Saturday. Cadets at Sandhurst had 55 ayo work per week. In 
seventeen weeks there wil ll, conse ang » 510 hours in which to go 


thro ug h the entire course. The time to ‘a divided as follows :— 


Fortification lectures, one hour each ......... Berea elec: 25 hours 
Ele ment: wy tactics, including outpost and advance gu: and 


work, &c., lectures one hour each.... cececscccs cece 20 
Outlines of strategy, just sufficient to show the meaning 
and necessity of a base of operations, line of communi- 
cation, and such like, lectures of one hour each...... o 
Military drawing, 20 lessons of two hours each........ AN) ,, 
Fortification drawing, 15 lessons of two hours each .... J) 
Military law, lectures of one hour each ...........66- 12 
JE 1 RRRRI are at ag reir Bo Ore ete rae 3° ee 


Thereby leaving, for the practical outdoor work connected with sketching 
and fortification, 378 hours. That 510 hours are fully sufficient for the 
course proposed, will, I think, bé allowed, when I state that a course of 


garrison instruction has to be completed i in 255 hours 


By concentrating the instruction in two or three large schools, there 


would be this special advantage with regard to the instructors, viz., 
that each might confine himself to that one subject for which he had a 
Is, material, and labour might, 


e 


speciality. ‘The supply of large mode 
practically, be unlimited, all of which would greatly facilitate the 





work of the instructors. 
Now to get over the difficulty about senior Officers objecting to 
ae 


being struck off duty. At present four subalterns per regiment are 
not unfrequently off the regimental roster, for the purpose of attending 
the course, with as little interruption as possible. Instead of four sub- 


alterns per battalion, limit the total number of Officers allowed to 
attend to four, including Captains; and subsequently, 
moted, and consequently instructed, Sub- Lieutenants 
battalion, reduce the number of Officers allowed to leav 


as soon as pro- 





cin to join the 


3 

, the reg ime nts 

for the purpose of attending the schools to three, and afterwards to two. 

A regiment could stand having two duty Officers away at atime under- 

going instruction, more e spec ily if Officers on the staff were seconded, 

as they c¢ rtainly ought to be. Sub- Lieutenants bei ing merely with the 
| 


battalion to learn their drill and regimental work, could not as a matter 


of course be included in the list of duty Officers. 
As regards regimental instruction for non-commissioned Oilicers, 1 
has been suggested that the Musketry Instructor might undertake it, 
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but that would not be possible, for this reason, that during the summer, 
when the out-door practical part of the work would be going on, the 
Musketry Instructor las his time very fally oceupied with the annual 
course of rifle training. If any attempt be made to put non-commis- 
sioned Officers through an elementary course, and to teach the men 
how to handle a spade or pick when close together, on a working party, 
to make gabions, and so on, a regular instructor should be appointed 
for the purpose; he might be selected from those subalterns in the 
regiment who had been through a school of instruction. If the instruc- 
tor’s work did not exceed three hours a day, he might, in addition, be 
required to superintend the management of the canteen, recreation 
room, regimental workshops, &c. ‘The present canteen system is one 
of the greatest benefits conferred on the private soldier for some time 
past, but many Officers dislike exceedingly being obliged, whether they 
will or no, to attend to work which is anything but professional ; 
neither do they like having thrust upon them the responsibility and 
wnxicty consequent upon keeping a large grocery store and beer-house, 
in doing which they may unavoidably lose, and many have lost, con- 
siderable sums of money. Were the duty in question part of a paid 
regimental instructor’s work, one great drawback to the canteen system 
would be got over. 

Before taking leave of the question of instruction, it may be as well 
to suggest how Officers are to keep up what they may learn at the 
schools, and also how they are further to improve their professional 
knowledge. I think a suitable plan for so doing may be arranged by 
taking a hint from both the Prussians and the Americans. 

Instead of confining ourselves to marching out reports, and sketches, 
why, when so many Officers are qualified to do so, should we not adopt 
the Prussian plan to a certain extent, and let the Officers of each 
company in turn practise, say twice a year, those duties which they 
would be called upon to perform on service, such as strengthening an 
outpost, arranging a plan of attack or defence adapted to a particular 
piece of ground, and so on? Officers wotld take the greatest possible 
interest in such work, and the Colonels of regiments would have a better 
opportunity of ascertaining the capabilities of their young Officers than 
they have at present. The plans and reports to be laid before the 
General at inspection, with the companies’ books, each Officer being 
ealled up in turn to answer any question, concerning his plans, which 
the General may ask. 

Now with regard to the American idea. In that country, where 
people are so desirous of information on every possible subject, public 
lecturers travel from city to city. Might we not institute something of 
the same kind for the benefit of those Officers who wish for advanced 
instruction in strategy and tactics, such as is given atthe Staff College. 
Officers who are recognized authorities on such subjects, and who are 
at the same time really good lecturers, are few in number, but as three 
lecturers would probably be sufficient for the purpose suggested, that 
number ought to be obtainable if the appointments were well paid. 
The lecturers might take the large garrisons in their districts in rota- 
tion, giving a course of, say five or six lectures on each visit. 
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In conclusion, | venture to hope that I may never again hear that 
senseless cry, raised by men who know nothing of the service, that 
young Officers are a careless, happy-go-lucky lot, who think only 
of amusement. In no profession will you find men so anxious for 
professional information, in none will you find men so willing to go 
through difficulties to obtain it; but give them the opportunity of 
learning their work, and they will show themselves to be as superior to 
continental Officers in the more elaborate training required for warfare 
in the present time, as they were in those glorious days of old, when 
the simple English line proved superior to all other formations for 
attack or defence. Some young Officers, by reason of the defective 
education which they received when at school, are unable to benefit 
by instruction as much as they might otherwise do. If my lecture has 
any effect in directing attention to the subject in question, it will not 
have been given in vain. 


The CuatrMANn: The subjects for discussion are as follow :— 

1. Ought any alteration to be made in the present qualifying Examination for 
Commissions, for the purpose of inducing the masters of schools to pay more atten- 
tion to instruction in Arithmetic and English Composition ? 

2. Would it be advisable to establish two or three schools, analogous to Hythe or 
Shoeburyness, for the instruction of Officers, in place of the present system of 
Garrison Instruction ? 

3. Ought Non-commissioned Officers to go through a short practical course of 
Field Fortification, to enable them to act as assistants to their Officers? Would 
it be advisable to have a Regimental Subaltern Instructor to teach the Non- 
commissioned Officers; the Instructor in question to superintend the canteen, 
regimental workshops, &e. ? 

t. Would it be possible to obtain the services of two or three good lecturers on 
Strategy and Tactics who would give regular series of lectures (similar to those 
given at the Staff College) at certain large military stations in the United Kingdom ? 

5. The Sandhurst grant, by means of which Officers’ sons were cheaply educated, 
having come to an end, might it not be renewed in the form of Army Scholarships ? 

6. Would it be feasible to enlarge Wellington College for the benefit of the Army 
and Navy? 

7. Would it be possible to form a Reserve of Subalterns for the Line, who should 
serve with the Militia in time of peace ? 

Sir Toomas Dykr Actianp, Bart., M.P.: If the first question be passed over as 
admitting of no controversy, I, though only a civilian, may take the liberty of saying 
two or three words. I think we are very greatly indebted to the gallant lecturer 
for the strong stand he has made in favour of education, both unprofessional 
and professional; and still more must those of us who are connected with Officers 
in the Army, feel grateful to him for that testimony which he has borne, and which 
many civilians might also in their humble way bear, to the zeal for knowledge which, 
I believe, for a long time past, has pervaded the Army. ‘he difficulty in which 
young Officers were placed in former years was, first of all, that their time 
was so wasted upon routine duties, if I may presume to say “ wasted,” that a man 
never knew what time he had for study; he was always liable to be called 
out; on the most ordinary matters of routine, and placed in a position most 
unfavourable to study. And, in the next place, I am rather mistaken if a young man 
sometimes was not liable to be called to account for intending to be a General before 
he was a Captain; and so young men were sometimes driven into a corner, and 
almost pretended to think study was useless when in their hearts they really would 
have been very glad to have been encouraged to study. With regard to the first 
point, I must, apparently at least, differ a little from the lecturer. It may be my 
public school prejudices, but I am rather mistaken if the opinion of Commanding 
Officers generally would not be very favourable to the qualities of an Officer in the 
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Army who, perhaps, having no experience of military command, might be sent on 
board ship with a draught or body of men under his command, if he had happened to 
be captain of the boats at Eton. I have heard the remark made, that young fellows 
fresh apparently from London society, and an assumed life of great idleness, have 
shown extraordinary qualities of command, which could only be accounted for by 
their public school training. I must differ from the lecturer when he seems to say that 
# man learns at a public school only gentlemanly manners and fondness for 
amusement. I am quite alive to the idleness of public schools. I have perhaps had 
some share in it myself, and I have seen a good deal of it in some of my young 
friends who I should like to see a little more diligent. But I think that boys do 
learn a great deal at public schools unconsciously ; and if you are to lay down the 
principal that a young Officer does not want Greek and Latin afterwards, because he 
can read from a crib if he wants to know what Herodotus or Polybius may have 
said on military matters, no doubt he may do so; but that is not education, 
boys do not learn Greek and Latin at school, in order to be able to hunt up some 
passage from a Greck or Latin classic. They learn Greek and Latin in order that 
they may get not only a gentleman’s education or a merchant’s education, but that 
they may learn what human beings are and how to command their fellow-creatures, 
and how to obey those who are set over them. Classical literature, if of any use at 
all, is so, because it is human and because it calls out that in man which is of 
most importance for him to know, especially if he is placed in command over other 
people. Captain Tulloch has suggested that more attention be given to English 
composition. I never was taught English Grammar when at school, and I have had 
to work very hard at English composition in a particular line of occupation which 
fell to me as a matter of duty, for I had to learn English after I was forty years old. 
I very much doubt, however, whether learning English Grammar at school would 
have taught me half as much as learning Latin Grammar did. I doubt also whether 
if you are to say that boys, because they are to go to the Army, should not learn 
Greek and Latin, but should learn French and German, you would mend the matter 
very much. However, Iam perhaps getting too much into the question of what 1s 
a sound English education. Let us turn to experience—what is the great strength 
of the Prussian Army? First of all, the Officer of the Prussian Army is essentially 
a born gentleman ; secondly, he is not only a born gentleman, but he is a generally 
educated gentleman. He must go through an unprofessional, classical, and mathe- 
matical education, if I am not greatly mistaken. I am not sure how far certain 
military schools are really general. J may be mistaken about the Officer, but 1 am 
pretty certain I am not mistaken about a large number of the Non-commissioned 
Officers. The “ Einjiihrige’””—one-year man—is essentially an educated man. 
He goes into the ranks to serve for one year, end he gets that privilege, not merely 
because he has money enough in his pocket to pay for his outfit, but because he has 
been at a gymnasium or a Realschule, and has had a good general education, 
and he must absolutely have proved, by examination, that he has had a 
thorough and general education. These men, if I am not mistaken, are the life 
and soul of the Prussian Army—a link between the private and the educated 
gentleman, who is the Officer. They become Non-commissioned Officers in the 
Army, and afterwards Officers of the Landwehr. If that is a fact, it is a 
strong testimony in favour of a general education. I hope I have not spoken too 
eagerly ; but I beg to hail, with thanks also, another sentiment from the lecturer, 
which is, that some kind of inducement in the nature of scholarships should be held 
out to our schools generally. I have had a great deal to do with the middle 
schools of England; and, I am sure, nothing has done more good in England than 
giving an open career to all our public schools, grammar schools, middle schools, 
private and public, and bringing them all to the test of university examinations. I 
believe that the more you have free trade in education in England—if you only 
keep up attention to the social position and gentlemanly feeling which pervades 
educated men generally, even although they may not have been very highly born to 
begin with—the more freedom you give, the better preparation will you give to a 
man, either for a position of an Officer in the Army, or any other position in which 
he may eventually be placed. 

Major Kyottys: As Garrison Instructor, my Lord, I have naturally had my 
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hich we have heard so able a lectin 





attention very much turned to the subject on 
to-night. It is impossible to overrate the importance of the present step in the 
direction of inereased attention to Military knowledge. Previously to the Crimea 
war, the state of Military edu n was at itslowest ebb. It is easy to account for 
that fact. Until General M’Dougall, about 1855 or 1856, brought out his work 
ypon the Art of W a book in the English language that treated 
of that subject. There: were one or two, but they were very little known; and these 
did not deal with the subjects cf strategy and tacties as a whole. Another very great 
reason for it was an enti muisapprehen ion of the practiee and ideas of some “of the 
most celebrated warriors of modern times. ‘The Duke of Wellington has often been 
quoted as a man thoroughly practical, who achieved his great successes by dint of 

rd common sense, aided by a natural tak nt for war, and considerable experience. 
It may not be generally known that the Duke of Wellington never passed a day 
vithout devoting some portion hed to reading. Then take Napoleon. There never 
was a man in this world who had : ‘ater natural talent and genius for war than he 
he had leisure than did 
lone ti that we had 
> low ebb, and was almost 
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d, and yet no man studied more saldnanale whi 





Napol leon. From an ignorance of these facts, and 
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been at peace, Military education had sunk, I say, 
despised. Military discussion on professional subjects was eschewed. Anybody who 
attempted it would have been put down asa prig at once, and it would have been 
said he was guilty of “talking shop.” I remember myself, 20 years ago, coming from 
country quarters to a lecture at this Institution, and I recollect being called “a 
* young fool * for my pains. It madea great impression upon me as narking 
the state of feeling in those days. Now, the importance of study is fully recognised, 
ind the only difficulty is to inc licate the best means of acquiring the best sort of study 
in the best possible manner. Still, even with this great ap petite f or knowledge, which 
ic 1 I t] 1oroug 


















ly believe to exist, the remains of the 
y now passing out of sight. I remember, a year 
1 », for a short time, attended some of my lectures, 
to many, for he was generally asleep, underwent an 


we see all round 





customs of the 
‘two ago,a cert 
though he did 1 
examination under the old rules, and being asked v 


thought it was “a sort of field width .”’ He was asked te 


iat a “eabion” was, said he 
field fortification, 
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and he said his idea was that it was “a field surrounded by forts.” 


With regard to the first point in the programme for discussion, T must say IT hav 
felt, as Captain Tulloch says, under very great difficulties m conduct 
in my class, owing to the want, on the = ofa —— number of those who have been 

the public schools, notably at Eton and Harrow, of ev« n elementary knowledge 
of geometry. In some eases I had to explain what an “angle” was, a “ radius,” and 
a “circumference.” There was an amount of ig ‘e ma nifested that I hardly 
could have believed, had I not actually come across it 1 " That, of course, 

leal of my time to remedy. I had to do the work of a national 

aster, instead of fulfilling the her functions—as I venture to believe them— 
rison Instructor. des that, [ found that from want of study and mathe- 
} struction, their , 
ron ( mea ge. These men were slower in acquiring new facts than those men who had 
received that admirable training which mathematics gives more than anything else in 
the world. With regard to classics, I have not had the advantage of being at Eton 
or Harrow, neither have I had the benefit of a regular ssical education; but 
though I t] “ecognize the advantage « the baths: I must say that it should 
accomplishment than asa necessity. It is extremely 
you have time for it ; but should put everything in its proper place 
lative importance. In these days of struggle for life and advance- 
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» more imp rtant. After you have learned these things, 
r classics polish your style. As to the immense use it 

Itt nglish language, I woul d say, in r ply to the gentleman 
who has just spoken, that I never was taught En h Grammar mn my life, and if J 
had not learned the Latin Grammar, I do not kr WW shane | should have been. I 
nust say, however, that was certainly rather an indirect way of learning to speak my 
own language, and I ain very sorry that 1 was not taught English Grammar. I may 
also mention with regard to obtaining historical information from the classics by 
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means Of a crib, t 


1at Napoleon did so habitually. He carried a ¢ rriage-full 
of cribs about with him in all his journeys. 


With reference to the second point, as to whether it would be advisable to establish 
] ] 1 
i¢ 


) 
1 
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two or three sc 


Officers, in place « 





ous to Hythe or Shoeburyness for the instruction of 
» present system of garrison instruction, | do not quite see the 
necessity for it. Sandhurst is taking all the minor elementary work of the Garrison 
Instructors, and the functions of the Garrison Instructor should be confined chiefly 
to giving incidental lectures—to taking the senior Officers and lecturing them on 
strategy and tactics. Moreover, I myself am very strongly impressed with the 
importance of imparting education to young Officers regimentally, instead of either 
at Sandhurst or in courses of garrison instruction. I think you cannot overrate the 
importance of carrying on the instruction in drill, and what you may call the social 
military education of the yo ing Officer at the same time with his technical education, 
structed in his regiment, he knows that it is 
uccessful in life, to gain the good opinion of 
those about him, whereas, at Sandhurst, within certain limi l 
1 




















id further, when an Officer is being i 





essential for him, if he wishes to be 








8, the good or bad 
opinion of the superior Oflicers has very litt 


the ¢« stimation of his own recim nt. ‘| here is another obje ‘tion to Sandhurst, vizZ., 


» efiect on his standing and position in 


that there you have a number of young fellows brought together. The tendency of 
young men is to fall into thoughtlessness and irregularities, and they naturally 





ge each other; whereas, - a regiment, the one or two young fellows would 
» completely leavened by the o Ide r hands, who would keep them in the proper 
‘tions to Sandhurst is this: that after a young 


year in eounpecre itive freedom and inde pe ndenee i 


‘oove. The strongest of all 








ellow leaves school and spends a 


cimental life, i 





is not reasonable to expect him to submit again to the 





straint attendant on such a course of academical instruction as is proposed. It is 
as nable to expect a ub, after tasting blood, to return to bread and milk. 





With regard to the third question, I think it is extremely important that there 








should be a regtilarly trained non-commissioned Officer in each regiment to take 
charge of the working parties or to ist the Officer in re of these working 
parties. I cannot se@any possible difficulties in the way of this; it would be only 


1ecessary to send re to C me other place, where there is a ompany of 
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way journey. Tagree with 














Engineer id the « pense the eost of the ra 
Captain Tulloch in what Si ) the non-commissioned Officers, for, of all 
those that I have had to ti th, L think the most eager in listening to lectures, and 
tlie most anxious t in have been non-commissioned Officers and 
Officers of the au ‘ces. They are men of a certain age—at least they have 
py over all nd rawness of youth ; whe men that I ve had 
to deal with in my regular classes are young, and, though they are intelligent and 
very fine fellows, and men who, years hence, will thoroughly appreciate the advan- 
tage of learning, you could hardly expect: them to b« very keen to return to their 
soks after such an extremely short holiday as they have had. As to the capacity 
‘non-commissioned Officers for profiting b y instruction, I must say it is of a very 
onsiderable amount. I have seen and read some most admirable sketches and 
ports prepared by non-commissioned Officers. With regard to the subaltern 


instructor, [ am in favour of having instruction given altogether regimentally by one 


1d I think that one Officer would 





Officer appointed as the instructor of a regiment, 














ve able to he instruction of the Officers of his regiment, and the non- 
ommissio ffi is well. Ido not think, therefore, that a subaltern instructor 
would be pai la ived, though there are plenty of men who are quite ft to 
fi 1 that offic 

then : sto No. 4. The poss bility of obtaining the service hree rood 
lecturers on strategy and tacties to give lectures at differ ions, is 
only a question of makine i orth their while, and Iam sim good 

en will come forward. 

As to the Sandhurst erant. Chis having co? ic fo an end, Captain Tulloch sug- 

sis that it might be renewed in the form of Army Scholarships. He savs the 
Government grant at Sandhurst was £20,000 when it ceased. but that was 
only of late years. Formerly, Sandhurst was entirely self- upporting, and did not 


take one farthing from the Government. If any money appeared to be voted, 
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was only a matter of account. I think it would be very desirable to induce the 
Government to sanction scholarships for Officers’ sons ; but 1 am rather doubtful 
of success. I must say it has often been a matter of astonishment and regret to 
me, seeing that, in the Army, there have been many men of large fortune, they have 
not themselves endowed scholarships. I am sure it is from no want of generosity 
ox their part, but simply because they have not thought of it. I have a sugges- 
tion to make which might be received more favourably than Captain Tulloch’s 
proposal, namely, that it might not be a bad thing to give a few of the most 
earnest studerts in the Army some sort of exhibition allowance to last for a 
certain time, so that the men might go to foreign countries and make themselves 
thoroughly acquainted with the geography and resources of those countries, sending 
home periodical reports of the results of their observations. I have been long im- 
pressed with the desirability of devoting more attention to military geography than 
has been hitherto paid in this country. The Government do not seem to have felt 
that, and they have voted so very small an amount of money for the purpose, that 
it is impossible for the able Officers entrusted with the work to accomplish one-tenth 
of what they know to be necessary. We have often found, on going to war 
that there has been the greatest difficulty in getting interpreters and guides and 
people to give information as to the resources, the exchanges and so on of other 
countries ; and we have been obliged to go into the high-ways and bye-ways to pick 
up men very ill informed, of no reputation, and possibly in the pay of the enemy. 
If some encouragement were given to the study of military geography, there 
would not be a country in the world with which we should not be thoroughly 
acquainted, and when the information was required, all that would be necessary 
would be to lay one’s hand on the pigeon-hole and pull out the documents 
giving the information required. I do not see any particular advantage in enlarging 
Wellington College any more than any other college. The education given at that, 
college is thoroughiy general ; in fact, I knowit has been the great object of the late 
head-master to make it as little military as possible. There is nothing military 
about it, except the names of the passages—Wellington passage, Murray passage, 
Pakenham passage—that is the only thing military about the place. And, in fact, 
they seem rather to object to the‘boys seeing very much of their military neighbours 
at Sandhurst. I know that, in Prussia, the tendency has been for some years to 
make education more and more general before entering the Army and more special 
afterwaras, and I think myself that special education before a young man enters the 
Army can only be theoretical, and can be but imperfectly mastered. 

Then, as to the last point. I read only a few days ago a most able work giving 
an admirable scheme of military organization, &e., in which the author treads upon 





everybody's toes, and upsets everybody’s interests. The scheme he lays down is, in 
my opinion, an extremely able one. It provides a solution for what is, after all, the 
greatest problem of the day, that is, the extension of our Army by giving provisional 
commissions to Officers of the Volunteers—not the Militia, because, according to 
his scheme, the Militia would be available for services in any part of the world in 
ease of war—but for giving provisional commissions to the Officers of Volunteers 
to be held by them for seven years: this commission to be made permanent 
on war, and the holders being recognized Officers of the regiment as if they had 
entered in the ordinary way. With regard to the general question of military 
education, the great point, after all, is to make it worth the while of Officers 
to study. I have heard Officers say over and over again, ‘ What is the use 
‘of my studying? Iam sometimes very much bored; I don’t know what to do ; 
“ time hangs heavily on my hands ; what shall I do?” TI have recommended them 
to take up some branch of study, such as military art, and they replied, “ What is 
“the use? Lt may be ever so good an Officer; but a subaltern never gets any 
“ advantage from studying his profession.” We might go a little further and say 
that Captains and Majors do not get any benefit from studying their profession. 
The great point, therefore, is to make it worth the while of Officers to study ; and 
this is not to be done by giving certain prizes as the reward of mere theoretical 
competition, which only shows that a man has a certain number of undigested facts 


in his head, which he has not been able to assimilate, and which he could not apply. 
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The real practical stimulus would be to give professional advantage to those Officers 
who show that they know how to apply practically their military ‘knowledge. 
Captain E. RoGers, Staff’ Officer of Pens sioners, Longford: I rise with con- 
siderable diffidence to ili ss this audience after the very able remarks by previou s 
speakers on the excellent and truly suggestive lecture by Captain Tulloch. 


Certainly the instruction of Oflicers in the olden time was mythical, but who 
was to blame for it more than themselves? In my own regiment, the Colonel 
instituted 2 system of instruction by giving the details of the movements to be 
performed by the regiment on the following day, and also an intelligible critique 
on the performances of Officers and men the day before; and yet this book 
was irreverently called “the wanderings of an enthusiast.” As regards the 
question of adjutants, I think that to add to the weight of their authority and 
responsibility they ought to be selected from among the captains, or at all events 
every captain and eve ry subaltern of each regiment should be obliged to perform 
alterns ately the parade duties of adjutant, so as to get them thoroughly instructed in 
this portion of the departmental duties. Now, as regards Wellington ¢ ‘ollege, I 
believe it partakes more of the character of an university than of a military ac: ademy. 
L donot know whether it is the case or not, but I should like to be informed whether 
this was originally intended by the charter when the College was first erected. There 
are surely educational establishments sufficient throughout the country without 
trenching on what ought to be our Army preserves. The sons of civilians who 
are educated at the College occupy the space and partake of the advantages 
which are due to the sons of retired Officers or Officers on half- pay. This 
evening, I had a conversation with an Officer whose nephew was edueated at 
Wellington College, and on visiting it, he took very grave exception to the 
extravagance and luxurious style of the College in many ways. For instance, 
the boys provide their own furniture for their rooms, and where one boy 
could afford to furnish his rooms in an expensive manner, another could not 
do so, thereby raising and fostering a most invidious distinction very detri- 
mental to discipline. This ought not to be. The days of military ignorance 
have, as your Lordship mentioned at the beginning, passed by, and every 
Officer, worthy of the name, is most anxious to be instructed in military matters, 
and to take advantage of that royal road to military learning afforded by the 
admirable institution of Garrison Instructors I feel confident that if Captain 
Tulloch’s suggestion be acted upon as to” the appointment of special peri- 
patetic professors, many will avail themselves of it in garrisons, hitherto shut 
out from the pale of military instruction, on the thousand and one questions of the 
hour, in which we are all so interested, and in which no country in the world should 
be so impressed as to their importance as-ourown. I have made only general 
remarks and have not gone through the questions seriatim, but I should like to know 
more about Wellington College from Captain Tulloch. 

Sir Tuomas ActAnD: May I be allowed to put a question? I was not aware that 
we were at liberty to travel over the whole field of questions. I wish to allude to 
one of them. I did not mean to set up any very great exclusive merit for a classical 
education as against mathematical, far from it. I think one of the great faults of 
Eton has been, not that they do not teach mathematics, but that they do not make 
the boys lean. The drift of my remarks was that something iike what they have 
in Prussia, is wanted, namely, that a boy shall not be taken to have had a public 
school education unless he is submitted to some kind of test when he leaves school, 
and that ought to include mathematics, possibly some physical science ; but I still 
think a little Latin grammar, properly learnt, would be an advantage. It is the 
idleness of the boys, not the want of good teaching, that is in fault. I would 
not advocate classics; as an Englishman, I think the shortest way to learn 
your own language is to learn a little grammar, well and thoroughly. One 
word about the non-commissioned Officers. I am a Volunteer Officer, and 
have worked pretty hard both in the Yeomanry and Volunteer Services for 
many years. I think I have gone through all the elementary work and the 
practical part of teaching as far as we civilians can learn it. One great want 
is to get non-commissioned Officers who know how to teach. For myself, I have a 
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perfect model of a non-commissioned Officer as a man of character, therefore T do 
not speak as a burnt child, but still we want to establish a normal school for non- 
commissioned Officers and drill instructors generally. It is all very well for a man 
to know his business by heart, but ‘f he does not know how to teach it, I should very 


much doubt his being a good adjutant or a good regimental sergeant-major. But 


that is not my business. I am, however, perfectly certain that he would make a 
good drill instructor of us Volunteers, because we have only at most about 24 hours 
in the year to learn drill, and the great art of teaching the auxiliary forces is to 
‘each them in a short time. I need not appeal to those who know what drill in- 
structors generally are, to say that they waste a great deal of time. I should be 
glad if this Institution would take up the subject and impress upon the Commander- 
n-Chief, that non-commissioned Officers must not only be taught and know their 
education by heart, but-they must be instructed how to teach. Schoolmasters are 
not allowed to go into elementary schools unless they are trained to teach; it is not 
enough for them to know the globe or the catechism, but they must be able to 
impart their knowledge. I speak on this subject with some practical experience, 
and I hope the Army will take it up. 

Lieutenant Maurice, R.A., Instructor in Tactics, Royal Military College, Sand- 
hurst : Speaking as one of the Officers engaged in the instruction at Sandhurst, I 
cannot venture to reply to Major Knollys’ remarks, first, because I think it is abso- 
lutely essential in a discussion of this kind that one shouid confine one’s self to the 
subjects strictly put before us, and secondly and chiefly, for the following reason : 
Major Knollys’ speech is a direct attack upon Sandhurst. Vell, my Lord, 
with reference to that, our mouths are closed. The thing of all others which per- 
sonally I am quite certain everybody engaged in the duties of the place would have 
wished, would have been that thorough public inquiry should have been made into 
ith Sandhurst. That inquiry has never 

i licult to understand, but 
with which we, at all events, have nothing to do. All I wish to point out is that as 








the whole of the cireumstances connected ¥ 











been made, for reasons the soundness of which it is not dif 
long as you only hear one side of the case, you must remember it is possible that there 
may be something to state in reply, I quite admit the force of Major Knollys’ 
objections, as long as they are unanswered. But I would venture te suggest that 
objections are always apt to look unanswerable till they are answered. I came up 
here to-night, not to defend my own existence, so to say, but to give such experience 
as I have in relation to points to which the Lecturer has referred. There is one 
point on which our experience, I think, touched both the points which Sir Thomas 
ind has brought forward in relation to the importance of leaving the selection of 
subjects in the hands of schoolmasters, and those which Captain Tulloch has brought 
forward in relation to the difficulties of instruction which he, and we, meet with, owing 
to the way in which men come to us from the public and other schools. Now I do 
think the accusation against the public schools, or rather against the education of the 
country generally, is precisely that which Sir Thomas Acland has alleged as an aceu- 
sation against the non-commissioned Officers, and, I presume, to a certain extent 
against the Officers of the Army. What we complain of is not the subjects taught, 
hut the method of teaching. It really matters to us very little what a man has 
heen taught beforehand, for we have always to teach the special subjects ourselves ; 
but this we do ask, that a man shall come to,us who is in the habit of thinking, 
and who has not been so strained in his thinking that he shall look upon thinking 
as an awful operation, which is simply a matter of disgust to him. I confess J 
cannot express the cordiality with which I agree in what Sir Thomas Acland said 
about the importance of that part of the Eton education which is represented by 
boats and cricket, not in relation to the mere physical exercise, but in the training of 
thought and of mutual co-operation between men, which is connected with it. But 
I do think it is a terrible misfortune for our business, at all events that the sons of 
Eton should not more connect her in-door with her out-door teaching. I am 
not speaking of the picked men, but of the ordinary run of her men. What we have 
to do is, to give in-door teaching, which is on/y of value in so far as it is connected 
with the out-door teaching—-with that very working of men with men. The whole 
point I find is this: a boy may, to put an, of course, exaggerated instance, know 
perfectly well that two and two make four, but try him with the datum, that there 
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are two men standing on parade, and there are two other men, and it will not occur 
to him that, as a matter of course, there are four men standing on parade. He has 
never been in the habit of considering that calculation, unless as a sum or an example, 
in which the men are as ideal as the figures. He has learnt it as a sort of thing 
which he has had to say by heart. Again, the test to which public schools are subject 
is entirely a different test to the one which we ought to set before ourselves. Publie 
schools are tested by the number of Balliol scholars, the number of high wranglers, ete., 
whom they turn out. We do not attempt to turn out Nz apoleons and Wellingtons, 
for we cannot do it. The highest honours to be afterwards gained by those who come 
to us are not gained by mere instruction ; but we require that no Oliicer should go 
from us who cannot use the commonest good sense in cases of difficulty. The 
complaint, I think, we should be disposed to make in relation to public schools, is 
that the tendency is to train the race-horses, and not to train the horses who are to do 
hard ordinary work. The whole force of the system is spent upon the showmen, 
and not upon the great body of the men. It is the great body of men who are 
important for our purposes. Mainly in relation to our special affairs at Sand- 
hurst, is the mere preparation for the Oflicers who are to become the stock of the 
Army ; all that we can do for them is to give them such information and training as 
will enable them, if they choose, to carry it on, and to learn anything else subse- 
quently for themselves, and, as far as we can, to supply so much as that to everybody. 
But certainly with those who come to us, the mere training so simply, I think, has 
not been universal. Some of them are really afraid to put two and two together. I 
do not think you will arrive at what you want, by substituting arithmetic for classics. 
You must induce the habit of thinking, so that men may use their brains 
to some very small extent, just in so far as their brains will carry them, not to over- 
strain them, but that everything that is done should be a matter of thought, and 
not a matter of learning by rote. There is one other matter which Captain Tulloch 
has brought forward, on which I wish to speak, namely that in relation to the 
Reserve of Officers, because he and [ suppose few others have a notion how the facts 
as to Sandhurst affect it. I do think it is a fact that wants thoroughly bringing 
forward, and which ought to be known about our College in connection with any 
discussion of the kind. Since the cadet system has been abolished, the effect has 
been, or will be in the next few years, to reduce the strength of the Army by some- 
thing like 600 Officers, and for this reason. We are, I believe, to have something 
like wu strength of 300 Officers at Sandhurst, going through their course of training. 
An equal number will always be undergoing their preliminary year. Every one of 
those Officers is reckoned on the strength of the Army. Not a single Sand- 
hurst cadet ever used to be reckoned on the strength of the Army, but now, men 
who are taken absolutely for purposes of study, and who can by no possibility do any 
kind of regimental duty, are reckoned on the strength of, as if they were act ually effec- 
tive Officers doing duty with, their regiments. We talk about the small number of 
Officers in the Prussian Army, relative to the number of men, but there is not a 
single man reckoned in the Prussian Army, as effective, who is not doing duty with his 
regiment at the time. It simply makes the whole calculation absurd to ignore the 
facts as to whether you strike off 600 Officers or add them; you alter the whole 
caleulation. A reserve of Offic ers in some way or other to be thrown into the Army 
as soon as war breaks out, is surely, as Captain Tulloch has urged so well, of the 
greatest importance. But ie fore you enter into the calculation of how many and 
how effective Officers you could get from the Militia, you surely in the first: place 
want that all those who are not really on the strength should not be reckoned at all. 
Every man who is not actually effective with the regiment should not be made to 
appear as if he were. Cale ulate your cadres in any manner you please, necess: ivy for 
efliciency, but when you have them, let them be res ally what they pretend to be. 
Major KNoLys : I beg to explain te the gentleman who has spoken with reference 
to Sandhurst, that my remarks do not apply in any shape whatever to the method in 
which the system is carried out, but only to the general idea, the original notion. 
Lieutenant Maurice: [ did not mean to make the slightest remark reflecting on 
yourself, but merely to point out that there are moments when a scheme is in 
a merely experimental sts ge, and when the personal and general question becomes 
so intricately interwoven, that discussion cannot possibly be restricted to the general 
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question. Everybody must have heard what Mr. Cardwell said in the House the 
other day. The thing we should, from a personal point of view have wished, would 
have been an open inquiry. As soldiers, we are simply in the hands of His Royal 
Highness and Mr. Cardwell, but surely we may claim your indulgence when I say 
we think there may be something said in favour of the system. I do not think it is 
thoroughly understood that that is precisely the position in which the case stands. 
The question is in Mr. Cardwell’s hands, not in ows. We have nothing to do but 
to leave it there. We are perfectly unable to say what might be advanced in 
defence of the scheme itself, because it would be impossible not to touch upon per- 
sonal questions, which it seems right to those who know all the circumstances, and 
are responsible for the discussion, should not be entered upon. 

Sir Harry Verney, Bart., M.P.: I think that we are much indebted to the 
gentleman who brought this subject forward, and to those who have spoken upon it, 
because they are particularly qualified to give an opinion upon that which I take 
to be one of the most important questions in the Army, the having a sufficient 
number of young Officers ready in case of war, men who are highly instructed, 
and who possess every advantage that can be derived from the practice, together 
with the theory and study, of military affairs. I was struck with the difference 
of opinion expressed by Captain Tulloch and Major Knollys with regard to 
the question of instruction at Sandhurst, or with the regiments. It is desirable 
that Officers should not lose the practice of the Army, while they receive instruc- 
tion, but it is the opinion of Garrison Instructors that they would be better 
instructed when away from their regiments. This is a matter of great importance, 
and should be brought under the attention of the Commander-in-Chief and of the 
Secretary of State for War for their decision. There is one department of the 
Royal Army, perhaps the most important of all, which appears to me to be very 
inadequately attended to. It is extraordinary that our Intelligence and Statistical 
Department is able to produce as much information as they have done on many 





occasions, when we consider of how small a body it consists. I believe there are 
not above six or seven Officers in that Department, whereas in the Prussian “ 
‘© General-stab” there are about forty Officers who are constantly sent there from differ- 
ent regiments, and who acquire & perfect information on the various subjects pre- 
sented to them. When at Berlin a couple of years ago, I remarked the perfect 
information which that Department contained. It made me reflect, how very little, 
comparatively speaking, we possess. We went into one room which contained ample 
geographical and statistical information on the countries to the east of Prussia ; 
another department dealt with countries to the south; and a third with the western 
frontier and countries beyond it to the west. The Officer accompanying us said, “ Now 
* would you like to see some of the maps which we send to each battalion taking the 
“ field?” Tsaid, “ Certainly, very much.” He said, ‘‘ Where would you like to see 
“them? Nameany part.” I said, “ I have just come from Sedan, and should like to 
“ see that country, which I have visited.” He took down a set of maps from a pigeon- 
hole, a bundle of 25 or 30, all upon linen, each map containing about 12 or 15 
square miles. The woods and rivers were marked on it ; every Village, every stream, 
and the lines of hills in the neighbourhood. That bundle was to be sent to one 
battalion, and when the battalion leaves that part of the country they send back 
the maps and have another set of maps, 25 or 380, of the next district, giving a 
perfectly accurate description. That is a practice which we ought to adopt, and we 
might have it at a comparatively small expense. It is not that we have not sufficient 
Officers, but that Officers are not employed in getting that information which would 
give us the greatest advantage to achieve successes in war. Perhaps I am rather 
wandering from the question, which I understand to be, what should be the educa- 
tion of young men in the Army and of young Officers? I recollect an Officer who 
used to send his son to ride across the country, and then say, “ Now sit down and 
‘‘ make me a sketch of the country you have been riding over. Tell me what hill 
“ will command another. Point out to me how you think military mancuvres 
“ might be carried on in this line of country, how a hill or line could be de- 
“fended or attacked.” For a young man going into the Army, that is a 
very desirable sort of instruction, extremely interesting to him, as well as 
valuable in a professional view, and which might be given at a military 
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college. I was sorry when Sandhurst was abolished, I was there two years, 


as well as three at Harrow, and I thought at the time, and I think still, that 
every Cadet who became an under-Officer was perfectly fit to go on active service 
against an enemy after he had joined his regiment a week, if he had taken advantage 
of the instruction afforded at Sandhurst. We were there taught military drawing on 
the most perfect and complete system then known ; we learned quite enough of field 
fortification to enable us to command a company in war, and to throw up hasty 
earth-works, and also a certain amount of regimental drill. As has been so well 
said by those who preceded me, what you want in the Army and everywhere else is 
the exercise of the mind and the formation of character. By this competitive 
system, you may judge of men’s intellectual capabilities, but you do not develop their 
characters, and it is character you want to command men, and for everything else in 
this country. We are partic vularly fortunate in having heard the opinions of those 
who have been engaged in this very pursuit, and I am sure any of us who are 
acquainted with what Sir Thomas Acland has done in his own neighbourhood will 
receive with great respect, and consider with attention, the suggestions he has made. 
I hope our sitting this evening will not terminate without hearing other gentlemen 
speak, who, like Lieutenant Maurice, have given their minds to this subject, because, 
after all, the important thing is to hear from men of thought and experience, and 
from some younger men, what they think most desirable for the education of Officers 
of the present day. It is to young men that we must look, and we value the opinion 
of those among them who have given their minds to their work and learned to take 
an intelligent interest in their pectoniem 

Lieutenant W. H. James, R.E.: As a young Officer who wishes instruction, may 
I be permitted to make a few rem: arks ? First of all as to the subject of field forti- 
fication, it has been said that young Officers do not know what field fortification 
is. Now, when I was passing, one of the examiners himself had not the faintest 
notion of the difference between a covered way and a double sap. He asked the 
question what a covered way was, and he thought it was a double sap. 

With regard to public school education, it is pretty well admitted that hitherto 
it has to a certain extent failed in providing the necessary amount of educational 
training for Officers.* I think the London University admit this to some extent 
by their late rule omitting Greek from the matriculation examination. There is 
no doubt that most public schoolmen know ncthing at all of Greek and Latin which 
they have spent the best years of their lifein learning. Could I have, over again, the 
years which I unfortunately had to give to Latin and Greek, to devote to French and 
modern languages, I should have a chance of knowing much more than I can now 
possibly acquire. With regard to the next suggestion, there is a plan which is found 
to work well in India, and “that is, offering rewards for passing in native languages. I 
believe a similar institution in England would be a good thing. Men passing in 
modern languages should receive a reward either in the shape of qualification for em- 
ployment, of some remuneration for the time and money they must necessarily have 
spent in learning the language. I think some such plan would be found to work very 
well. There is another system followed out in Prussia, and that is, sending Officers 
on foreign tours. We all know that the information in the statistical department in 
the Prussian Army is entirely derived from sending Officers into countries in time of 
peace, All sorts of stories have been told in the newspapers about photographers 
in the Vosges mountains and in other parts of France previous to the late war. If 
we are to obtain information as to other countries, we must follow the Prussian 
example, and to do it, we must spend money. 

C. E. H. Vincent, Esq., late Royal W elsh Fusiliers: It was, my Lord, very late 
this evening, when I heard of this meeting, but I can only rejoice ‘ths at the notice came 
in my way, for otherwise I should have lost much sound ‘acelin from the paper 
of the gallant lecturer, and from the remarks of the Officers and gentlemen who have 
spoken on the subject thereof. 

Captain Tulloch and Major Knollys appear to take great exception to the public 





* Owing to the fact that so much valuable time is wasted in acquiring the most 
faint smattering of Greek and Latin. 
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school education of England, as exemplified in the Officers of the Army. But, my 
Lord, I think you will agree with me when I venture to point out to them that the 
aim of public school training is not in the direction of the profession of arms; it is 
rather a general education ou which can be subsequently built the speciality an 
individual requires. In this country, it is not customary, and happily so, to fix 
definitely upon a walk in life, at the early age when foreign parents call upon their 
children to come to a final decision respecting their course in maturer years. ‘There- 
fore it is impossible for us to conduct elementary training in any specific groove. In 
Prussia, the young man who is going into the Army usually selects that career from 
the very first, and, entering the Cadet College at 10 years of age, his boyish days 
never witness any departure from a fixed method of training. In that military 
nation, the result, indeed, is satisfactory; but is it desirable for us to engraft the 
military despotism which there reigns supreme, into our free and extended insti- 
tutions? If not, then how could geometry or the subjects which the garrison 
instructors present wish to have their pupils instructed in before they fall into their 
hands, beintroduced into the public school system without infringing on its general 
character? Sir Thomas Acland instanced the high education of the Prussian 
“ Hinjihrige Freiwillige.” May be they do take precedence of our Sub- Lieutenants, 
but so they should do in their own interest, for a gladiator, in the intellectual arena 
of civil life, cannot be placed in the same category as the professional soldier. The 
“Einjihrige,’ I must remind the hon. baronet, are not aspirants to military 
honours. They avail themselves of the one-year system only to free their necks from 
the military yoke in time of peace. 

As regards the element of modern languages, it is, without doubt, of the utmost 
importance to give it greater prominence in all education, and this is being done ; but 
for it to expel classics in toto from the field, would again infringe on the general 
system. The point of English composition and arithmetic is, perhaps, the most 
weighty in the discussion paper. That the former is terribly neglected is noto- 
rious and self-evident from even the most limited private correspondence. Were 
a high standard insisted on in all public examinations, the masters of schools would 
not be slow in turning attention to the subject. In respect to arithmetic, | should 
have thought a very respectable knowledge of it was actually necessary to pass any 
examination; but, be that as it may, no standard, however high, could infallibly 
keep equations in the head of Officers, and, as 1 understood one speaker, it was 
mainly the ignorance in this subject that he deplored. 

The paper, in my hand, asks whether it would not be desirable to replace regi- 
mental instruction by one or two central schools. Does not the area over which 
our Army is scattered answer the question in the negative? With the concentrated 
army of Prussia, you can have concentrated schools, but with us, that hateful word 
“expense,” must prevent it. Are we not all more or less interested in the 
reduction of national expenditure, with its coincident and identical diminution 
in the burden of taxation? None of you, gentlemen, can be anxious to increase the 
expenditure of the country, unless it is likely to give increased efficiency, and this 
the proposal holds out little hopes of. Were it adopted, with our army quartered 
all over the world, the locomotion of every rank would be no less endless than 
costly. ‘ 

As to whether non-commissioned Officers ought to be more technically educated, 
few will give a dissenting vote; but I must venture to protest against the idea that 
another subaltern should be struck off the duty-roster. Officers of companies 
would look upon it as an obligation and a privilege to perform. Already, speci- 
alities bring regimental duty on a few only, and in addition to this evil, the 
soldier is disassociated from his immediate supericr, which must be unfavourably 
looked on by all. The other questions as to Wellington College, &c., exceed 
my scope, even more than those I have already touched upon. I cannot, however, 
my Lord, sit down without saying one word more for the admirable public school 
system of England, with its general purpose, its unique moral and physical training. 
Does any Englishman wish us to sacrifice these for the severe discipline, slavery of 
mind and body, and comparatively narrow range of continental education? Surely, 
my Lord, it cannot be. 

Sir Harry Verney: A friend of mine was taken prisoner by Napoleon, about the 
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time of the battle of Marengo. Napoleon kept him a fortnight, and found him to 
be a very nice young fellow, who had lately left College. I said to him ‘‘ What did 
Napoleon talk most to you about?” “Oh,” he said, “he asked me over and over 
again upon two points ; there was nothing, he said, that he wanted to introduce so 
much into France as our public school system, and our country gentlemen.” He 
said those were the two points on which over and over again, day after day, Napoleon 
asked for information. 

Captain TuLtocn (in reply): As regards the education of public schools, there 
is one thing, Greek, which I do not think need be so much taught to men not 
intended for College, and in that opinion, I consider, I am borne out by every one who 
has spoken on the subject in this Institution. Latin unquestionably is all very well ; 
the Prussians omit Greek in all their examinations, but they retain Latin. With re- 
ference to the moral training of our public schools, I am sure there is no Officer in 
the Service but regards it with the very highest veneration. In the Navy, I observe 
the question of obtaining boys from public schools has been brought forward, and 
Admiral Ryder, in a paper on the Education of Naval Officers, says,—‘‘ Patronage 
“to first appointments in all public offices is being swept away. There can be no 
“ yeason why the Admiralty should not follow as regards the Navy afloat, but with 
“ proper precautions. Let us assume that the First Lord is prepared to give up his 
“patronage, which many have considered a perfect nuisance, but says, as he may 
“ well and rightly say, ‘I will not consent unless the new scheme secures that the 
“ “boys be, as a rule, gentlemen—that is, lads who have been brought up by and 
‘associated from their earliest years with persons who are recognized as gentlemen 
“Sand ladies.’ How can this be done? I say it can be done by aid of the public 
** schools. I doubt if it can be secured in any other way.” Admiral Ryder then 
goes on to propose that the nominations to compete for naval cadetships (Queen’s 
Cadets excepted) should be given to the public schools, according to the number of 
boys educated at each. With Admiral Ryder’s view, I venture to agree most thoroughly, 
and wish much that such a scheme were possible for the Army ; but as recards the 
education which some boys get at certain public schools, I can hardly call it such, 
although the indoor work goes by that name ; the evidence given before the Royal 
Commission on military education corresponds exactly with my own experience on 
this subject. The examiner in history and English, speaking of the examinations 
when they first commenced, says,—‘“ I remember when the Archbishop of Dublin and 
“T examined 150 candidates, we only found 15 who were qualified at all: in fact 
“ there was the greatest possible ignorance. ‘There was no such thing as a standard, 
“and any answers we got were perfectly accidental.” So much for public school edu- 
cation there. Touching the other more general points, another witness, a Colonel 
commanding a regiment said, ‘‘ One of the defects was the want of sufficient attention 
“to the handwriting of candidates (Officers),“which is sometimes so bad that, were 
“they soldiers in the ranks, I should hesitate to permit them to be non-commissioned 
“ Officers, and in connection with the same subject, I may observe that it often 
“ happens that young Officers display great difficulty in expressing themselves cor- 
‘rectly in writing.” The classical examiner, speaking in 1868, says,—‘ Formerly 
“men came, and you could not understand why they presented themselves at all 
“ for examination, for they knew nothing ; the number of such men has diminished.” 
The Commissioners say to him, “ You expected that taking young men who had 
received a publie school education, you would have found them more competent ?” 
“Tt was astonishing to me how they could know so little.” The mathematical 
examiner, in answer to a question, says, “I do not think that the public schools of 
“the country generally prepare all the youths who come from them with so much 
“mathematics as we require.” ‘“ What is the amount of mathematics required ?” 
“Very little.” Further on, in answer to a questior, he says, “ Supposing that he (the 
“‘ candidate) had to get his marks out of arithmetic alone, I think that there are 
“many boys in a first-class national school who would get the marks.” With such 
evidence on public school education, I cannot think it may be said to be education 
at least as far as the boys who come into the Army are concerned. With reference 
to what Major Knollys said on garrison instructors lecturing on strategy and 
tactics, and their having time to do so, I only hope they may have sufficient time 

but at present they decidedly have not. 
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Major Knouiys: I spoke of the future. 

Captain TuLLocn: The fact of a number of young fellows being at Sandhurst 
together is no objection to my proposition for having instruction carried out there, 
as they would be mixed up with a number of older Officers, and the whole scheme 
would be conducted as a garrison instruction class is new. Sandhurst was self- 
supporting only during a period when the Army estimates were cut down so 
unsparingly ; when military education, and nearly everything else connected with the 
Service was withering under the blight of false economy, for which the nation paid 
so dearly in the Crimea. In the historical notice of the Military College, by Captain 
Hozier, given in the Appendix of the Report of the Royal Commission on Military 
Education, the Royal warrant states, ‘that the College is also intended to afford a 
“ provision for the sons of meritorious Officers who have fallen or been disabled in 
“the service of thei? country, and the means of education to the sons of those 
“ Officers who belong to our regular service.” The old College of Sandburst was 
undoubtedly a very great boon to the Service; Officers’ sons were cheaply educated 
there. The new College has no more to do with the past College than that had 
to do with Hythe or Shoeburyness. The present College is under a new arrange- 
ment altogether, and the amount granted for the College just before the old order 
of things was brought to an end was a direct benefit to the Army: of this they 
have now been deprived. 

As regards what Major Knollys said on Wellington College, I quite agree that 
education should be entirely general before entering the Service, and special after- 
wards.. If a boy learnt what he might learn, there is no question but that his time 
would be fully occupied in his work at school; he would be taught his military sub- 
jects very much better when he joins the Service. Civilians and military men who 
have studied the subject are, I believe, all of one mind on that point, viz., that pro- 
fessional subjects should not be taught at school. 

With reference to what Captain Rogers said about Wellington College, there is a 
feeling in the Army that the place is not as closely allied to the Service as it ought 
to be, considering that the Army were called upon to subscribe to it. The nation 
also subscribed to it as an Institution for the education of Officers’ sons. I believe, 
in the first instance, it was intended for orphans, but surely if it is capable of giving 
a home to others than orphans, the rest of the College should be turned to account 
for Army purposes. Sons of Officers generally have to fight their way very hard 
in the world, and if they are associated with civilians’ sons who may be extravagant 
in their ideas, as they certainly appear to be by the account given this evening, and 
Iam strongly inclined to think that they are so even from the prospectus of Wel- 
lington College itself, the Officers’ sons will be none the better for associating 
with boys richer than themselves. How it is that civilians get into Wellington 
College, and why are they there? I know not. If money is wanted for the College, 
and the case were properly represented, it could be got. The Army might subscribe 
again if the College were brought into closer alliance with it. 

Sir Thomas Acland said that they do not make people learn sufficiently at 
Eton, and in that defect of public school education I venture to agree most per- 
fectly. Boys who are wilfully idle are not compelled to work, but are allowed to do 
just as they chovse. Over and over again I have asked my pupils about the 
different colleges. ‘So you were at — 2?” © Ves, I was at ———.” ‘ What 
‘did youdothere?” ‘Oh, if I wished to work there were people to teach me, but if 
“*T did not exert myself there was no compulsion whatever.” What Lieutenant 
Maurice has said so entirely agrees with my own views that I need say nothing 
further on that head. 

I will just refer to what the last speaker, Lieutenant Vincent, remarked about 
public school education being gé neral. He states that if you teach geometry you 
would affect the general character of the school. The boys have plenty of time 
to amuse themselves, and to learn something as well, that is in addition to stringing 
together Latin verses, which appear to be about the principal occupation in some 
schools, vide letter from a public schoolmaster, Report of Militery Education 
Commission, Appendix, page xxiii. In arithmetic, there is decided room for im- 
provement. Certainly from the specimens I have seen of English composition from 
young Officers, the sooner greater pressure is put on schoolmasters to teach it the 
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better. With reference to the question of foreign service being against the establish- 
ment of the proposed schools of instruction, of course the present system of garrison 
instruction would have to be carried on till the proposed sc ‘hools were in regular 
working order. Then as every Sub-Lieutenant would go to one of the schools 
before ‘he went abroad, there ‘would be no necessity for foreign instruction at all. 
If a subaltern is to be struck off duty, he would have, as a matter of course, to be 
made a supernumerary in the same way as the adjutant. 

In conclusion, my Lord and gentlemen, I can only thank you for the very kind 
way in which you have listened to what I fear has been a tedious lecture, and I only 
hope that the discussion this evening will have some effect in drawing attention to the 
matter I have brought before you. 

The Cuatrman: L[ suppose there will be great difference of opinion on some of 
the points brought forward, but there will be none I am sure on what I am about to 
propose, which is the thanks of the meeting to our gallant Lecturer for the very able 
discourse of the evening, and the extensive information he has given us. 
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ON THE GAME OF NAVAL TACTICS. 
By Lieut. W. M. F. Casrrie, R.N. 


ON my arrival in England, a short time ago, I was much surprised to 
find that my name was connected with a ‘“‘ Naval War Game.” I did 
not realise the great responsibility that my friends had incurred for me, 
and the great difficulties to be overcome, until I obtained the ‘“ Rules 
of the Conduct of the War Game,” published by Captain Baring, R.A. 
I can hardly express my feeling after the perusal of these rules, for | 
saw at once that this “* Land War Game” was the result of many years 
decp thought and hard work, and that my attempt at a ‘‘ Game of Naval 
Tactics” can only bring us to the outline of a subject, so deep in its 
development, so complicated in its details. 

However, having received an invitation from the Council of this 
Institution to read a paper on the progress that I had made in my game, | 
am here this evening, feeling how unworthy any effort of mine must be 
to add anything to the development of a science still in its infancy ; 
but I hope that my endeavours to work out many of the details, will 
meet with the careful and lenient consideration of those who are inte- 
rested in the movements of fleets, whether for the defence of our 
country, or the keeping up of that unparalleled historic name, which 
has been gained in a great measure through the vigilance, self-denial, 
intelligence, and hardihood of our seamen. 

In explaining this game, I must ask you to place yourselves this 
evening in the position of a Commander intrusted with the command 
of a fleet during war. Your first study would then be to ascertain 
the steaming, the turning, and the fighting power of your ships, the 
object to be accomplished, the number and general character of your 
enemy; these are facts required in playing this game. Each player 
having digested them, he then forms a general idea of the power, &c., 
of the respective fleets, and in his dispositions will proceed as his 


PRS pt oneness 


















A pO 





to 
lid 
ne, 
les 
cm. 
r | 
ars 
wal 
its 


this 
ie, | 
t be 
Icy 3 
will 
inte- 
our 
hich 


nial, 


this 
nand 
rtain 
3, the 

your 
layer 
) &., 


iS his 


ON THE GAME OF NAVAL TACTICS. 787 


judgment directs. Any knowledge as to the ability of the opponent 
would also be useful, as it would enable him to use discretion in the 
performance of a hazardous strategic movement. 

Should we be embroiled with a Foreign Power, not only would it be 
necessary to defend our own coast line, but it would be also necessary 
to afford protection to our colonies; under such circumstances the 
necessity of a thorough knowledge of the winds, prevailing currents 
of the ocean, coast line, accessible ports, facilities for coaling, and of 
numerous other facts indispensable to complete efficiency in a Com- 
mander-in-Chief and his staff, must be patent to any person who has 
given a thought in that direction. 

We all know what weight a few well directed blows, aimed surely 
and scientifically, have in the result of mortal combat. So, in order that 
the leaders of our future fleets may strike boldly and surely, knowledge 
of the various powers and resources of the enemy must form an import- 
ant element in the character of the attack. The Admiral must have 
the clearest possible conception of the power of each individual ship, 
and unbounded confidence in the ability of his captains, who in their 
turn should be animated by an esprit de corps, and a spirit of chivalrous 
respect for their Commander. 


To be an active and efficient tactician would be of little worth, if 


the quality of a strategist be wanting, as I imagine the former would 
have only a small field, if any, to display his powers, if deficient in the 
latter quality. Therefore, I think I am right in saying, that to be a 
successful tactician, one ought to be a good strategist. The power of 
finding your opponent, meeting him at the greatest advantage to your- 
self and at the greatest disadvantage to him, involves weighty con- 
siderations, arrangements, and forethought. Such considerations, too, 
as in the day of battle, ought not to be left to the “ chapter of acci- 
dents,” which I much fear would be increased should any Commander 
be guilty of such indiscretion. For, instead of adding fresh laurels to 
those already so nobly won, England’s naval glory would, I fear, be 
tarnished, and the historic reputation which at the beginning of this 
century adorned the annals of our Navy, would be sadly overshadowed. 
It is for this reason that I hope the consideration of this important 
subject may be facilitated in some small degree, if only by familiarising 
those who study their profession with the terminology and method of 
naval evolutions. 

Should England be called upon to withstand invasion, I am of 
opinion that a numerous fleet of light draught, heavily-armed vessels 
of moderate speed would be most necessary and useful for the defence 
of our shores. As we already possess such a fleet, I shall pass them 
over without further allusion, and proceed to consider what part our 
ironclad, ocean-cruising fleet might be called upon to play. England’s 
vital point is to be found elsewhere than upon our own coast line. 
She is dependent on her Colonies and merchant navy for the luxuries, 
aye, even the necessaries, of life. Were we engaged, therefore, with 
a naval Power of any pretensions whatever, it would not only be 
necessary to have a large fleet to insure free access to the Channel, 
and so render safe the arrival and departure of our merchant fleets, 
















Riera ag inal - \ FR 























788 ON THE GAME OF NAVAL TACTICS. 


but we should also have to keep a very careful eye in the direction of our 
great Colonies—Australia and New Zealand; for it is in these directions 
| think we have most to dread. Our colonists themselves are not alto- 
gether blind to this evertuality. Melbourne has set the example of 
buying heavy ironclad ‘turret ships to protect her coast line. At this 
present moment Syduey has devised a very fair system of sub- 
marine mine defence. A young but intelligent colonial Navy is being 
trained, not for mere vanity, but looking forward, with that far- 
sightedness which has so distinguished the plodding, thriving colonies, 
to the time when England being attacked through them, they must 
bear their part in defence of fatherland. 

Considering these facts, and that in all probability the scene of 
glory for the Royal Navy will not hereafter be confined more to our 
own shores than during former wars, I proceed to explain the game, 
hoping that my humble endeavours to work out the necessary details 
will meet with your kindest consideration. 

I cannot lay sole claim to the idea of this game, for it was pro- 
posed to me by an old messmate* several years ago, his idea being 
to move little blocks, representing ships, over a chart placed on the 
ward-room table; the idea soon dropped, but the very great success 
of the German KrikG-sPiEL, and the invitation to express my ideas before 
the members of this Institution, led me to attempt the working out of 
the proposed game during the few unemployed hours at my disposal. 

The strategic portion of this game may be carried out on the ordi- 
nary chart, such as is supplied to ships, for it is nothing more than a 
problem. Given certain facts with regard to the single relative and col- 
lective power of ships, coal-carrying capabilities, proximity or otherwise 
of land, season of the year, object to be accomplished, points at which 
mails are to be intercepted, stations at which colliers are to be met, 
and a host of various other details, a knowledge of which would add 
to the confidence of the Commander in the arrangements made at home 
for the efficiency of his squadron: these are the data. An acquaint- 
ance with them is indispensable to prevent embarrassing disappoint- 
ments, which tend to affect the morale of a squadron longing to render 
a good account of the expected enemy. 

‘*The Game of Naval Tactics” is not a study of fancy moves, and 
imaginary formations, for I have devised it for use in connection 
with the General Signal Book ; and, to be played to any real purpose, 
the game requires great patience and attention, strict adherence to the 
rules laid down, and also great accuracy on the part of the players. 
Thus each move and consequent change of position is studied with 
as much care as if real squadrons were being manceuvred. In fact, we 
must try to assure ourselves of the practical character of the circum- 
stances as laid down in the problem to be worked out. 

I have chosen for convenience, as I shall show presently, a square 
space enclosed by lines representing 16 nautical miles in length. This 
space is of convenient size, as it is capable of representing an areé 
enclosed by 16, 8, or 4 nautical miles. This change of scale can be 


* The Rev. Fred. Davies, M.A. 
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made at pleasure, and will be found convenient at certain stages of 
the game. ‘l'hus when a series of movements have been made by both 
squadrons, but, owing to tiie smallness of the scale and the proximity 
of the ships, the space is found to be insufficient, both parties may 
agree in suggesting to the umpire that the whole area be taken as repre- 
senting a space enclosed by lines 8 or 4 instead of 16 miles in length, 
and the position of the ships can then be relaid and the game continued. 
This change of scale will be convenient, as it will make the effect of 
the different movements more perceptible. The advantage of the 
larger scale will be seen should two ships be so placed with regard 
to each other that ramming is imminent. 

Again, a chart representing the small scale area will also represent 
the distance at sea, at which vessels would be out of sight of each other. 
I have experienced much difficulty in arranging a scale large enough 
to represent the track of a ship, or leading ship of a squadron or 
division, when altering course any number of points to starboard or port ; 
but I have adopted the scale shown as the nearest and most sufficiently 
exact measurement for that purpose. Many experiments have been 
tried at various times during evolutionary cruizes to measure the dia- 
meters of the circles made by ships when turning completely round at 
various speeds, and I think it has been generally accepted that the 
modern type of ironclad makes a complete circle, the diameter of which 
is about three and a half times theirlength. The circle is not, however, 
quite complete, as the ship generally finishes slightly inside the original 
starting point. 

Another difficulty presented itself—the very great difference in 
length between ships of the various classes which would probably form 
the line,of battle. During the autumn of 1869, the combined fleets, con- 
sisting of the Channel and Mediterranean Squadrons, with the Admi- 
alty Flag flying at the “ Agincourt’s’’ main, were cruising off the 
mouth of the River Tagus; each class of ironclad ship was represented 
in this squadron, and each varied considerably in length. I have, 
therefore, for the present, struck a convenient average—300 feet. 

Anciher difficulty arises from the difference of the diameters of the 
circles 11ade by the various ships when turning. Some have balanced 
rudders, others ordinary ones, and some, perhaps, rudders moved by 
Rear-Admiral Ingletield’s hydraulic steering gear. 

Owing to the complications that would have arisen in making many 
different scales to represent the turning are of each class of ships, 
under various speeds, I have taken 8 knots as the average speed at 
which a ship moves through the water when turning. Although I 
have named this speed, the player is at liberty to suppose any other 
he may consider most consistent with the data previously laid down. 

It may appear to many that I have spoken rather indefinitely on the 
before-mentioned points. Ihave not, however, had access to any official 
records of turning circles, except those of the Channel Squadron during 
the autumn of 1867, but I have obtained much trustworthy information 
from Captain Colomb’s papers published in the journals of this Insti- 
tution, more particularly from his paper on ‘‘ Modern Naval Tactics.” 
For reduction of speed during turning, I have taken the “ Bellerophon,” 
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a ship of 300 feet, as an average example, and I find that her speed, 
when steaming 12 knots, was reduced when actually turning, to nearly 
8 knots an hour. This and a similar experiment made by the ‘‘ Lord 
Warden” at 10 knots, I think justify me in considering 8 knots as 
about the average speed a ship makes when turning a circle. I have 
not thought it necessary to trouble the meeting with any speeds under 
10 knots. 

The object of the game is to facilitate the study of the evolutions, laid 
down in our present Evolutionary Signal-Book; and to familiarise 
Officers with the mode of performing them; with the time and space 
that a few combinations must occupy; and with the points to be 
attended to or to be avoided in actual practice. 

It may be thought that a method of showing by scale the various 
movements of a squadron of ships is unnecessary, prior to contact with 
the enemy, since, with steam, so long as we can hold our fleet in hand, 
and have it ready, a host of preliminary evolutions may be superfluous. 
Some Officers of known experience are of opinion that on sighting 
an enemy, it is only necessary to form groups, that is, pelotons of three 
or four ships, and attack the wings, avoiding the main body, and when 
a suitable distance to their rear, to retrace one’s steps and prepare 
to repeat the same tactics ; others prefer the old line of battle. But 
a Commander-in-Chief may have other objects in view,—he may 
be weak, he may expect assistance and support from a friendly 
force, perhaps dispersed for the purpose of gaining information of the 
enemy, and it may be necessary to postpone a general and bold advance. 
His objects in delaying the fight may be many, but still these are not 
the points I wish to bring before you this evening, for I take it for 
granted that the various evolutions, illustrated in the Signal-Book, 
have each their special intention.* 

In the preliminary arrangements of the game, it is open to the stu- 
dents or players to decide at what speed the circles should be described 
by the whole squadron, but I have taken 8 knots, as I said before, as the 
average speed in turning. It is, however, always possible to arrange the 
scale for any speed that circumstances may require and the position will 
admit. It rests with the students to select from an imaginary fleet the 
description of ships they prefer to form their squadrons, say, so many 
“‘ Devastations,” ** Cyclops,’”’ ‘‘ Sultans,” “ Vanguards,” ‘‘ Monarchs,” 
or “ Glasgows.” 

I do not intend this evening to bring the squadron into actual con- 
tact, but explain the principles on which the game is founded, hoping 
that, should a discussion follow this paper, 1 may learn something 
practical, which will prove of assistance in the further development of 
this game. I will now proceed to read the rules, and explanations of the 
various tables, scales, &c. 

The Playing Board (Plate ih). 

The board on which this game is played is 64 inches by 64 inches. 
Lines are drawn 4 inches apart across the board from side to side, and 

* Since this was written, I have learnt that a great change is about to take place 
in the “ Evolutionary Signal Book.” 
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also others at right angles to these lines. The distance between each 
pair of lines represents 2,000 yards, or a nautical mile. In order to 
facilitate the counting of the several divisions, every alternate line is 
drawn in red ink. The board therefore represents a space enclosed by 
lines 16 nautical miles in length; or it may represent a space enclosed 
by lines 8 nautical miles in length. Again, it may represent a space 
bounded by lines representing 4 nautical miles; in this case four divi- 
sions represent one nautical mile. 

The scale on the left side of the board represents the nautical mile 
4 inches in length; it is divided into divisions of 500, 100, and 50 
yards. On the right side of the board is a scale representing the 
nautical mile 8 inches in length; the scale is divided as the other. 

The board, for convenience of packing and general use, is made up 
of 16 blocks of paper, each block being 16 inches square and 12 sheets of 
paper thick, on the same principle as a drawing block, so that when 
one surface of paper has been used, it can be removed and the board be 
ready for a new game. 

The markers for noting the position of the ship upon the playing 
board are made of thin flat lead; the distinguishing colour and fleet 
number of the ship they are intended to represent, is fastened to them,— 
a pin secured to the body of the marker, facilitates its manipulation. 
The markers.are made a convenient size, but should it be necessary on 
the playing board to represent the exact dimensions of a ship, an outline 
may be drawn to the scale of the unit that the board represents, viz., 
on the full sized board ‘19 of an inch, when two divisions represent 
1 nautical mile *38 of an inch, when four divisions represent 1 nautical 
mile ‘76 of an inch in length. 

The leaders of each squadron bears a flag, either RED or BLUE, 
fastened to the head of the pin. 


Scales 1, 2 and 3 (Plates I and IT). 


Scale 1, Plate I, represents four different speeds, viz., 14, 12, 10 and 
8 knots, and is used on the full-sized board for measuring the distances 
corresponding to certain times. The lower edge is marked in yards, the 
upper edge in minutes and seconds; so that, when a certain distance 
has been run, the time occupied is easily found, or, if a ship has moved 
at a known speed for a certain number of minutes, the corresponding 
distance can be found. 

Scale 2, Plate II, is on the same principle as Scale 1, and is to be 
used when two divisions on the board represent ONE nautical mile. 

Scale 3, if constructed, would be on the same principle as Scales 1 
and 2, and would be used when Four divisions on the board represent 
one nautical mile. 


Altering Course Scales (Plate III). 
Scare A to be used in combination with ScaLe 1, z.e., when each 
division on the board represent one nautical mile. The scale is con- 
structed on the following principle: suppose the average length of the 
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representative class of ironclad to be 500 feet, and that her speed when 
turning a circle " reduced to 8 knots. The average diameter of 
this circle being 33 times her length. The number of yards described 
in the circumference of the circle may be easily calculated— 


thus 3°5 xX 100 X 5°1416 = 1099 yards (about). 


Dividing this circumference by 32, the number of yards contained 
each compass point is found. Table B, has been constructed on this 
data. 

Scares B and C are constructed on the same principle as ScaLe A just 
explained, and would be used when two or four divisions on the board 
represent respectively one nautical mile. 

When altering course ONE or ANY number of points to starboard, 
select either of the scales, A, B or C, according to the unit of measure- 
ment in use; place the left hand corner A so that the horizoutal 
line A B touches the stern of the ship; the line A D in the same line as 
her course ; count off the required number of points to the right (for 
instance, ) points), follow the line radiating from this point of com- 
pass to the board, there make another pencil mark, then remove the 
scale, and join these two points. The line joining these two points 
will represent the new course of the ship. 


Horizontal Scale (Plate IT). 


A most useful scale for all rectangular formations. 


A separate scale of this description is required for each unit of 


measurement. ‘hey are divided into three parts, viz., horizontal bar, 
slides, and perpendicular scales. The horizontal bar is about 12 
inches long; the upper edge is divided — — centre at each 50 yards ; 
the lower scale is divided from the centre at each 400 yards ; the divi- 
sions on the latter scale are called conrecTION MARKS. The ‘ight or centre 
slide is adjusted to either of these correction marks ; according to the 
distance the columns are to be apart when moving from SINGLE COLUMN 
in line ahead to COLUMNS OF DIVISIONS in line ahead. An example of its 
use will be given later in this paper. 

The indentations on the perpendicular scale represent ships; they 
are each 400 yards apart. A few other ordinary scales are required, 
such as a long straigh t edge, parallel rulers, and a box of mathematical 
instruments, 


TABLE A, 


Table A. This table shows the Number of yards a vessel will pass 
over the water in calm weather during a known time at a known 
speed. Its use requires little explanation; it would be principally 
used when measuring long distances. Knowing the time a ship pro- 
ceeds in a direct course, and the speed, the pistance is easily found. 
For instance, moving at 10 knots per hour for ten minutes, the distance 
by Table A = 3,333 yards. To measure this distance on the Playing 


Board (Plate I) refer to the side scales. 
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Tas.Le B. 


Table B gives the time and //istance in which a ship will describe a 
whole cirele or any portion of it when the helm is put to starboard or 
port, and is based on the experiments carried out by the Channel 
Squadron off the coast of Portugal, 6th and 7th November, 1867. This 
table will be always used when changing course ; for instance, alter 
course 5 points to starboard, time occupied by Table B = 38 seconds. 





Portion of circle. Distance. Time. 





B2 points... .... 0002 seeene 1,090 yards. | 4 7 
Bre Pe Scr -orescare ear eteualanars 545 (sy, | 2 3°5 
OR ig as ae ad 272 ~«C | 1 17 
if Se eee ee 238 .,, O 658 
PS et ae one 204 ~=C«a, O 46 
5 OE ee Stn re EC Os 0 38 
NS Se ne are ASG 5; 0 30 
ess aor ares ern ote 102, Oo 22% 
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Tasie C. 


Table C shows the time which a column of ships will take to form 
columns of threes from LINE AHEAD at different speeds. 





Knots. 6. 7 8. 9. 10. 11. 12. 

min. min. min. min. min. min. 

12 Severs 2°83 3 2% 3°86 5°24 7°82 | 15°47 

| oe 325 3°91 5°28 7°84 15°49 

10, 1-03 5°30 7°86 15 *52 | 

9 5°32 7°88 | 15°54 | 

8 ta taberete 4°33 15°56 } | 

Bis feces a tease, ee } 





The tables are all constructed on the same principle. 

In Table C, the upper line of figures in each table represents the 
speed of the leading ship; the figures in the side column, the speed 
of the vessel which has to move over the longest distance. ‘To use 
this table, suppose the speed of the leading ship or column to be 6 knots, 
the speed of the ship which has to steam over the longest distance to 
be 9 knots; by entering Table C along the top column, with the speed 
of the leader, and the side column with the speed of the last ship, the 
time required, viz., 5°32 minutes, is found. 
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Or again, for example, suppose the Fleet to have been steaming in 
ONE or MORE columns in line ahead at 10 knots, and the signal is made 
for columns of THREES, the leader reduces his speed from 10 knots 
to 6; the rear ship has a small reserve speed, and consequently steams 
11 knots, then by Table C the time is found to be 3°25 minutes. 


TABLE D. 


Table D shows the time which a column of three ships will take to 
form groups from LINE AHEAD at different speeds. 








| 
Knots. | 6. yi 8. 9. 10. Ee. 12. 
| 

min. | min. | min. min. min. min. 
| ARES Spee cere 1°08 1°22 1°42 73 2°38 3°94 
i | Ee poparsears eer 1°26 1°45 | 1°79 2°42 4°02 | 
Wiiicwiere.cf 2S | Ie 2°45 14°29 
Q...cesceceee| 1°80 | 2°58 | 4°36 | | | 
B.eeeeeeeeeee| ZC | 4°45 | | 
Teeveeeeeeeee| 46 | | | 





TaBLe KX, 
Table EK shows the time that six ships may form the indented Line, 
from COLUMNS OF DIVISIONS IN LINE AHEAD, at various speeds; ships in 
close order. 











Knots. Oo | %  - -& 9. 10. 11. 12. 
min. min. min. | min. min. min. 
Di cincasyiecell QOk ‘Pp O86 2°45 | 2°57 -| 2°78 3°14 
Bisccs celacic) Seem | aGe 2°76 | 2°98 | 3°38 
10..........0.| 2°85 | 2°93 3°22 | 3°66 
Dios sega. eee 3°54 4°00 | 
Risivicccees] SOP | 
7 soseo] 4°91 
6 ee “| | 
| | 
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TaBLe F. 


Table F shows the time that six ships may form the dndented line 
from COLUMNS OF DIVISIONS IN LINE ABREAST at various speeds; ships in 
close order. 
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THE GAME 























10. 


Knots. 











min. min. |} min. min. 
2. 1°62 5°5 | 6°89 | 9°15 13°69 | 26°9 
Ke 5°53 | 6:9 | 9:16 | 13°7 27°0 
10.. GOL | S17 |3s-7l |} 2741 
ae 9°19 | 13°73 | 27-2 
8. 13°74 | 27°3 
; 27°4 | 
6.. 





General Rule for use.—Iinter the upper column of knots with the speed of the 
leader of division, the side column of knots with the speed of the ship which has to 
pass over the longest distance, and the corresponding time is found. 


Appended to this paper are the equations by which these tables have 
been formed. 

Should this “ Game of Naval Tactics” find few friends, yet [hope that 
these little tables may prove useful, for if embodied in the Evolutionary 
Signal-Book, they might be used as a guide, when performing evolutions 
in actual practice. 


TasLe G. 

Table G shows the pistance in yards that the last ship of a fleet, 
when steaming in SINGLE COLUMN IN LINE ahead, will have to steam 
over, to take her new station in line abreast. To use this table, enter 
the side column with the fleet number of the last ship, the top column 
with the order (close or open), then refer to Table A with the known 
speed and known distance, and the time for the evolution is found. 








No. of | Close Open | Remarks. 
Ships. order. order. 

Yards. Yards. 
Dean as se 565 1,130 
se 1,130 2,260 
Steels 1,697 3,390 
elonivwni ars 2,260 1,520 
li ares 2,828 5,650 
aren Saco 3,493 6,780 





Rul s for the Students or Play Ts. 


The students to consist of five persons, viz., one umpire, two principal 
players and two assistants, —the principal players are to name all moves. 
Each move to count fortwo minutes of time. The principal players will 
be furnished with several slips of papers (I’orm 1), on which they will 
communicate their intentions in writing to the umpire. Each player 
writing in a different coloured ink. 
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Form 1. 














| 
| r } 
Colour | Number | 
of | of Evolution.| Speed. | Remarks. | Times, &c. 
player. moves | 
7 demanded. 
_——— — ' 
| 
| | h. m 
| Players’ entry. . 
} | Umpire’s ,, .. 
| | 
| | Termination 
of evolu- 


| } tions .... 
| | 

A player may claim five moves at one time. He may claim a new 
move before the move that he is making is finished; but this move 
cannot be commenced until the time for the last movement has expired. 
Should a player, in writing his intention, fail to use the terminology 
of the Signal-Book, the mistake should at once be called attention to 
by the umpire, who will delay the execution of the movement half a 
move (¢.e., one minute); this is most important, as in practice any 
mistake in signals delays the evolution and causes endless confusion. 
During delays the ships will continue to move on in their original 
formation. 

Should a player wish to increase or decrease the speed of his ships, 
he may do so two knots, by telling the umpire and the assistant player 
of his own side,his intention; but should he wish to proceed at such 
an increase of speed as would in actual practice entail more boiler 
power, he must claim ten moves, communicating his intention to the 
umpire in the usual manner. 

The umpire’s decision under all circumstances is to be final. He 
should furnish the leading players witha special idea, written distinctly 
on paper, naming the object to be accomplished, the time allowed for 
the execution of ‘this duty, the place at which coals may be procured, 
mails met, reinforcements found, ports that have to be closed; those 
that have to be defended, extent of cruising ground, proximity of land 
or shoal water, strength of the opposing force, their position on a 
certain date; in fact he must supply each player with as much intelli- 





gence as would probably be communicated to the commander of a 
squadron ordered away to form a portion of a combination. He will 
keep an account of the moves made by each player on Form 2. 

After having registered the move demanded, as will presently be 
explained, the umpire will give the player’s assistant the slip of paper 
(Form 1), in order that the movement on the board may be marked off. 
No move is to be made until one move (two minutes) has elapsed since 
the receipt of the notice. The umpire must check any undue haste 
on the part of the players, and prevent cither making too many 
moves in advance. He must prevent talking or observations by either 

ide which will hint to either party any information; he may stop 

VOL. XVIL. 3 
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the game whenever he may think it necessary in order that the assistant 


players may mark up the relative position of each squadron. After 
stopping the game, the umpire may limit the number of moves; this 
will be found necessary wher the opposing ships are in close 
proximity. On the receipt of the slip of paper (form 1) from the 
principal player, the umpire should note the interval of one move 
upon it, and then pass the paper to the assistant player. lor 
instanee, Red at 1LOh. 14m. demands three moves; under the time 
entered by the player, the umpire notes the interval of one move, also 
for 


the time for completing the evolution, in the following manner :— 
Form 1, players’ entry 10h. 14m., umpire’s 10h. 16m., evolution finished 


(three moves for evolution) 10h. 22m. 
Form 2.-—Reaister or Moves. 
rhich the Umpire ke eps the record 


of the moves. 








Rep. BLUE. 
23/6 Evolution. | Remark © 815 Evolution. Remarks. 
AS ims mo | i 
| 
l 1! A.M. ] 1; AM 
» ») j 2 > } 
3 3 | 3 3 
1. 4 | 1 4 
5 | 5] | 5 | 5| 
6 | 6| | 6| 6 
7| 7| | 7) 7 
8 8} | 618 
9/9] 9| 9 
10 10 ! 10 |} 10 
11 | 11} 11 }11 
12 | 12} 12 12 
13 1} P.M | 13 Ll} P.2 | 
14} 2] | 14} 2 | 
15 | 3] is | 3 
16 | 4 16 | 4) 
17 | 5 17 | 5} 
18 6 18 | 6 | | 
19 Yi 19 | 7| | 
201 8 | 20| 8 | 
21! 9| 21] 9 
22 10} 22 LO | } 
23 11} | 23 iil} 
24 112 24 (12 
25 | | 25 | 
26 | 26 
27 | | 27 
28 | } 2 
»9 | gy 
3) 30 














Tr 














ON THE GAME OF NAVAL TACTICS. 799 


Rep’s moves are registered in the left columns. 

BLue’s moves in the rieht columns. 

The column numbered from 1 to 30, is arranged for recording moves, 
two minutes to each move; the column numbered from 1 to 12 a.m., 
and 1 to 12 p.m., for recording the hour; the “ evolution” column for 
recording the evolutions; ‘‘ remark’ column for remarks. 

Suppose we wish to register a move, commencing at 10h. 14m. a.m., 
place a pin bearing the colour of the player in square 10 of hour column, 
this registers 10 hours ; place another pin in 7 square (move column), 
this registers the minutes, viz., 14m. Supposing the player to claim 
3 moves, the umpire places another pin in square 11, thus registering 
the one move imposed by the umpire (as was before explained) and the 
number of moves demanded, viz., 3. By this means we have registered 
10h. 14m.; also LOh. 22m., the former being the time at which the 
evolution was commenced, the latter the time when the evolution is 
finished ; any remarks that the umpire may think necessary should 
also be entered. 

Should the umpire impose the fine of half a move (that is 1 minute), 
the minutes in the move column, if previously even, will become odd ; 
when marking odd minutes, place the pin on the line between the 
squares in ‘“*move”’ column. 

Since the registering of seconds would involve some complication, 
the nearest minute must be taken, or dice may decide whether it shall 
be the minute just elapsed, or the next in advance. 

sy these means the umpire regulates the moves, and checks a player 
making too many moves in advance, or getting too many moves in 
arrear of his antagonist. 

The record of blue is kept precisely in the same manner. 


ReLATIVE Sprep TARLE FoR SAILING Sates. 


Since ships, whether ironclad or otherwise, may cruise under sail, it 
is necessary that the umpire should have some rules furnished him for 
treating such cases. 

Ships under sail, with the wind free, may be supposed to move with 
greater speed than those close hauled. 








eye a | iy ree | 
Description of ws ¢ ° | Ona | F | R k 
Vessel. oO wind. ree. | emarks. 
wind. 
| 
ae eT ee ee Lee mee | 
| 
Knots. | Knots. 
Frigates (wood ) | This table represents the speed 
cased or other- }| 4 to 6 5 } a of ships under ordinary con- 
. | ,* . - 
WM) isrens « ditions. The umpire must state 
Tronclads....... «| I 6 all circumstances of the weather, 


} | he names the time of sighting 
one another. 





| 

| 

| 

| ; . . 

| | | if ships are under sail, when 
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Under ordinary circumstances, the umpire may allow 16 minutes for 
& fleet to prepare for action, and to have steam ready for 8 knots. 


Heainpl of the Use of thi Horizontal Seale. (Plate EE). 


Suppose fleet in single column in line ahead. 

The player of the red squadron inteads FORMING COLUMNS OF DIVI- 
SIONS IN LINE AHEAD, ships turning to starboard (Plate IV). 

The player hands the slip of paper (Form 1) to the umpire, cor- 
rectly written up (as previously explained) ; this represents the signal 
being hoisted. The umpire detains the paper and adds to it, the in- 
terval of one move, then passes it on to the assistant player. (This 
represents the signal being hauled down.) 

The assistant player first selects the horizontal scales for the unit of 
measurement, and places the centre slide immediately over the position 
of the leading ship; the horizontal scale being at right angles to her 
course. He then moves the right slide to the third correction, mark, and 
transfers the position of the right division to the playing-board. The 
position of the left division may be marked off by measurement, each 
ship abreast of her opposite neighbour. In order to find the time that 
this evolution will take to perform, the assistant-player refers to 
Table B for the time of two changes of course at right angles, viz., 
2m. 1lsec.; he next counts the number of hundred yards between the 
inner edge of the centre and right slide, viz., 850 yards. ‘Then suppose 


speed of ship to be 8 knots, 850 yards at 8 knots = 3 m. 12 see. ; whole 
time occupied in performing evolution = 5 m. 15 see. 


Example of the Use of Tables C and D. 


I have classified Columns of Threes and Groups under the same 
head. 

Tables C and D give the least time that these evolutions can be 
performed under the most favourable circumstances, at various speeds ; 
in actual steam evolutions these tables would be of little use, except as 
u reference and a guide. But in playing this game, since the umpire 
may decide the practicability of any evolution, it necessitates some 
exact data to start upon. 

Fleet in COLUMNS OF PiVISIONS IN LINE AHEAD, Diagram 1, Plate V, to 
form columns of tHrEeEs.—The player of the red writes on paper 
(Form 1), in red ink, the number of moves he demands, the move- 
ment he intends making, viz., form columns of threes. Leader reduces 
speed to 6 knots, wing ships increase speed to 9 knots, three moves. 
The umpire then records, in Form 2, red’s time and moves demanded, 
and hands the signal to the assistant, who carries it into execution. 
The assistant-player, on reference to Table C according to rule, finds 
that the time this evolution will occupy is 5m. 51 sec.; he then refers to 
Table A, 5 m. 51 sec. at 9 knots = 1,750 yards. 

To lay off this distance on the Playing-Board (Plate 1), draw a line 
1,750 yards in length from the position of the rear ship in the column, 
282°8 yards to the right of her original course as in the Diagram 
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From Line Ahead to Columns of Divisions in Line Ahead. 
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From Line Ahead to Line Abreast. 
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Columns of Three’s from Line Ahead. Groups from Line Ahead. 
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1, Plate V. (‘A) is the position of the leader, (B) the left wing ship, 
(C) the right wing ship. With a'very little practice the assistant- 
player would learn to make these movements very quickly. 

A few seconds will elapse after the completion of this movement 
before the time (three moves) claimed for it, has expired. If no move 
has been previously demanded, the columns of threes will continue to 
move on in the original direction. 

The same rules are applicable for group formation (Diagram 2, 
Plate V), and therefore will not require any explanation. 

The next formation provided for is FORMING THE INDENTED LINE, from 
DIVISIONS IN LINE AHEAD (Plate VI, diag..1). Table E is constructed to 
facilitate this movement. Supposing the fleet to be moving at the speed 
of 6 knots, and either player wishes to form the indented line, the player 
gives the umpire the slip of paper (Form 1), stating his intention ; this 
slip of paper is handed to the assistant player in the usual manner. 
Supposing the left division to have an excess of speed of 2 knots. Then 
on reference to Table EK, it will be found that the least time in which this 
evolution can be performed, is 5°86 minutes; now lay off the new 
position of the leader of the right division, at 6 knots per hour during 
3°86 minutes, and place the leader of the left division 400 yards distant 
and 4 points on the right leader’s quarter ; the remaining ships will be 
placed in their respective positions. 

When reforming column in line ahead from this formation, Table E 
may again be used. 

If, again, the fleet be in two COLUMNS IN LINE ABREAST (Plate VI, diag. 2), 
and it is wished TO FORM THE INDENTED LINE, the number of ships in each 
(livision being three, the player acts as before, the assistant player 
refers to Table F, and ascertains the time; for instance, leading division 
steaming 6 knots, the rear division has an excess of speed of 3 
knots, their time by Table fF = 19 minutes; lay off on the Board 
(Plate IL) the distance at 6 knots during 9°19 minutes, and protract 
the positions of the remaining’ ships. 

Again, suppose the fleet to be moving.in SINGLE COLUMN in LINE 
AHEAD, and a broader front is required, for instance, to form SINGLE 
COLUMN in lineaBreast (Plate VIL). This evolution will be expedited by 
the leading ship reducing her speed to steerage way, the remaining 
ships moving by the shortest road to their new front, when there take 
up the speed of the wing ship; when all are in line abreast they in- 
crease speed together. To ascertain the time and distance, refer to 
Table G for distance; enter ‘lable A with the distance found and 
speed of the last ship, and you find the required time. 

Having spoken of the evolutions which treat exclusively of 
changing formations, we next come to a series of evolutions such as 
changing directions of columns; columns of bow and quarter lines, &e. 
These evolutions I propose to treat much in the same manner as the 
before-mentioned ones; for this purpose, tables must be computed on 
the same principle as ‘lables C and D, and with a little ingenuity on 
the part of the assistant players, any of these movements may be 
plotted down on the playing-board. 

Altering the course of columns, preserving the formation of the fleet, 
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either when in columns, in line ahead, or in line abreast, and preserving 
bearing and distance, present difficulties, which at present [ have not 
endeavoured to overcome, but I imagine that should opportunity 
occur, the time for these evolutions at different speeds and with various 
numbers of ships, might be notec. These times would be generally 
useful in supplying data for this game. 

With reference to “ stationing,’ I do not think that it is necessary 
to enter into an explanation as, I take it, that such evolutions would 
not be attempted in the presence of an enemy. 

In conclusion :—I wish to be thoroughly understood, that this game 
can never take the place of experience. I do not pretend that it will 
be useful, to those who are already experts in the art of manoeuvring 
ships. I only hope that it may be useful to those, who have not had the 
great advantage of schooling in evolutionary squadrons, also to those 
who intend making 

There is one point that [ am anxious to dwell upon. 
I am right in saying, that at present no facility whatever for the study 
of tactical formations is given by the authorities to the Officers in 
1and of ships by furnishing them with the turning curves made 
The turning curve of each ship should 


naval tactics a portion of professional study. 
L believe that 


comn 
by steam-ships on their trials. 
be tabulated and supplied to each vessel for the use of the Officers. 
Another point we are deficient in is the absence of an authorised 
* which could be procured by Officers desirous 


** manual of naval tactics ’ 
yught to have a tactical drill 


of studying this important subject. We 
book similar to the Army Light Infantry Drill Book—a book pro- 
if a naval man has a taste for 


curable at the nearest stationer’s shop. 
content every branch 


military manceuvres, he can study to his heart 
of the “ Land War Game,” but there are no helps whatever in the 
study of Naval Tactics. 

Perhaps I have laid myself open to censure in that I have not 
brought before you to-night, the method of performing ali the movements 
given in the Evolutionary Signal-Book. ‘Time has not permitted my 
entering into them all, but I have endeavoured to treat a portion of 
them thoroughly, in order that it may be seen that the remaining 
evolutions are susceptible of similar treatment. 

In making these explanations, I am to a certain extent restricted 
from quoting the Kvolutionary Signal-Book, but [sincerely hope that | 
have not trespassed on its “ confidential ”’ character 

[ have only spoken of the elementary, but, 1 am inclined to think, 
most useful evolutions, avoiding questions of rams, guns, or towing 
torpedoes ; for until this game is accepted in its simpler form, | think 
it would be unwise to introduce the consideration of various offensive 
arms, which would in their varied uses add fresh complications. 

I feel sure that all present this evening, recognise the necessity of 


some such assistince in exact tactical studies as, under the name of a 
game, I have endeavoured to explain. Should the game only be 
studied occasionally by a few Officers, it will bring imaginary opposing 
squadrons into tactical contact with each other. This must raise 
discussion which will assist to fix the limits of practicable plans and 
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ideas in the heads of those 
naval evolutions and tactics 


who interest themselves in the science of 





General Formula by which the Re sults showin ii the foregoing Tables 
= C, dD, I, and I, iia be found. 


In each case let w yds. = distance passed over by fastest ship in 1 min. 
b = = - ae slowest 
and x = Nos. of minutes. 








39 ” 





To Consrruct Taste C. 


a? = 400? + (800 + nb)? — 2(800 + nb)400 X cos. 45 

= 16000 + 640000 + 7b? — 452480 + 565°6 bn 
an? = 347520 — 1084 bn + nl? 

» , OX 1084 —— 347520 

' kg a“ = b? : a” - L? 


4X 1034 347520 


di | _— 













(a+ ))(a— b) 


Equation ror TabLte D. 






2 b x Y34r4. 93760 










i 


(4+ b)(a—b) (w + b){a — b) 





TasLe E, 
Lb x 566° 920978 


(1 + b)(w— db) 


Lieutenant Brown, R.N.: T should like to ask the lecturer, as no arms are used by 
the ships, what is the ultimate issue of the game as played between the two players 
according to the present rules, I mean, what influences the decision of the umpire 
with respect to the various ships and the ultimate issue of the game ? 

Lieutenant CasrLe: [ am rather afraid that Lieutenant Brown has mistaken 
I wished to convey to the meeting. What I have been working at for 
some time, is to show what I h 








ave shown you this evening. I have not at- 
tempted—nor do I intend to attempt, until I have worked through the whole of 


the Evolutionary Signal-Book and really fought this battle—to enter into the subject 







of the power of one ship against the other when fighting. There is one point 
before [ come to actual contact, I should be glad to mention. I have taken avera; 
diameters, and average circles, average lengths of vessels, and average speeds. 








is all very well indeed on the playing-board ; but when we come to the disposition 
of the fleets with revard ‘9 each other, and there is no time to make signals, then, 
[ think, the curves that spoke of just now (the curves that I thought were so 







necessary to be supplied to each ship, of the turning powers of various vessels) may 
be used with very great advantage. It appears to me that the climax of what is to 
be done at present, 18 to bring the squadrons into contact with one another. We 


ought to have some pre-arranged plan, so that, if we attack in 2 formation, on 
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arriving within a certain distanee, we should have some definite idea of the individual 
work of each ship. That will be the conclusion which, ronmuphs we shall arrive 
at. Of course, there are several courses open. We may have several separate flags 
jor separate movements. One flag would be the signal to engage, or to alter the course 
four points to star hoard, or to port, or to pass through line, or on the right of the 
line, or on the left of the Tin 1c. Wherever I have played this game, these are the 
points that we have alwaysargued about. | have not the power at present of deciding 
which ship will have the advantage when in actual contact. One man would say, 
“My guns will penetrate your armour.” Another will say, “ My armour will 
‘resist your guns;” and all this provokes discussion. I do not think, at the 
present moment, that [2m prepared to discuss with anybody that portion of the 
game. At the same time, Ithink, it is very easy indeed for the umpire to decide 
whieh, in his opinion, has the best position at the commencement of the attack. 
You might leave it to him, at any rate, to say who is in the most favourable position. 

Lieutenant Brown : I meant it is the business of the umpire at the conclusion of 
the game to decide, when the two fleets are brought within a distance when no more 





signals ean be made, which a is in the best position for attack. (Lieutenant 
CasTLe: That is my object. The poche in Plate 3 have been calculated for an 
average lencth of 300 feet for each ship? (Lieutenant Casrre: Yes.) Have the 
two extremes of the longest and shortest ships been tried to see what difference the 
length would make according to the scale on the chart on which you propose to 
1¢ the game ? 











have you always assumed that same average duri 





work out the pla 
i it CASTLE: Just so 
ant Brown: Have you ever tried the game on the quarter scale ? 

nt CastLte: No, | have not; and J do not put much faith in it. It 
might be necessary when you are within 200 yards of each other, and when you come 
to fight with individual ships; but otherwise 1 do not put much faith in it. It 
would only be necessary when you come to fighting individual vessels within 200 








yarils of each other. 
Captain WHEATLE 

fire as for broadside fi ; 
Lieutenant Cas [ have merely taken the Signal Book as my basis to start 

s the fleet evolutions as they are given for our use, taking them for 


Are the same tactics applied to vessels with end-on 









from, working 
what they are worth. I thought it was the only way of playing my game. 

Captain CoprinGton, R.N.: Do you play the game irrespective of time, like the 
moves on 2 chess-board? 

Lieutenant Caste: Time is the essential point of the gam 

Captain CoprinGron: Then the moves would be beh ind the e os 2 

Lieutenant CasTLe: Not exactly. 

Captain Coprincton: I do not see how, in using these scales and manipulating 
the models of the ships onthe board, you would actually, put your fleet in the same 
position in the same time that a rt hand would hoist a signal ? 

Lieutenant CastLE: I do not want to. When I have played my game, I have 
been two hours in thinking over moves that really oceupied 38 minutes. There is 
no object in moving quickly. When you arrive at some formation, you consider 
what is to be done next ; there isno hurry about it. 

Commander Anson, R.N.: My difficulty was with ships with double screws. Sup- 
posing you suddenly stopped or reversed your engines, or one engine or the other 


+ 
t 





engine, it would be important to lay that down on the table. 

Lieutenant CastLe: I do not think double screws would have very much to do 
with it. You might reasonably, if you are steaming 10 knots, take 3 moves 
6 minutes, or 4 moves—8 minutes in a general way. I do not think it would much 
affect the principle of my game. 

Captain Cotomn, R.N.: Lam unfortunate in having missed the reading of the paper ; 
but I see at once that there are differences of opinion; and, out of these differences 
of opinion, we should always get a certain amount of truth. There is no question 
whatever that the endeavour must be a good one—whether it be well done or ill done 
—the endeayour is one of those things which is perfectly certain to produce other 
endeavours. lecturer having taken it up seriously must have gone a certs un 
length with it. Whether he’ has begun wrongly or rightly, I cannot say; but 
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the Officers present who heard the paper, and that very much larger number, 
including myself, who will hereafter read it carefully, are quite certain to get ideas 
which will carry them farther; either they will avoid what appear to them to be 
errors, or they will make advances in the other direction. When [ met the lecturer 
at Portsmouth the other day, he spoke to me about the tables I see. They are quite 
irrespective of any game of the kind proposed, and the value of such tables is very 


great in all the movements of our fleets, in those which are proposed to be retained, y 
: : : , 

and in those which are to be condemned ; because the great element for their reten- 

tion orc © lemnation, is the /ime occupied in performing them. Now, any single 


individual asked to pass judgment upon any of these different movements might not 
always have the means of so doing at his disposal; and the Lecturer having taken 
the trouble to go through the movements and to calculate, as he has done for dif- | 
ferent speeds, the amount of time that each movement would take, puts a great deal ' 
into the hands of naval Officers that they had not in their hands before—a greal deal 
of excellent stuff that is very useful, and that can be applied at once. As to the 
( general question of the War Game, my difliculty has been, that whereas in tie Army 
what is a disadvantage and what is an advantage, is perfectly understood and known, 4 
t and has been tried by the experiment of war, as far as the Navy is concerned, we 
" are actually én nubibus as to what are advantages and disadvantages. Therefore, if 
e the game is in the nature of the military war game, I cannot quite understand how } 
e it is to be decided which has won. In point of fact, whether you may not credit a 
0 man with having won—for doing something which further experiment and further 
: consideration would show is just what he ought not to have done. I am bound how- 
ever, to say, When L mentioned it to the Lecturer at Portsmouth, he told me that \ 
that point hardly entered into his proposal. 
{ Captain Burcess: I should like to ask Lieutenant Castle how many games he has 
ne played, and whether the Officers who played them were generally satisfied ? 
It Lieutenant CasTLe: I have played four games ; and the general idea amongst my ' 
OO messmates was that we were a long time making our moves. We took two hours N 
in our final game to get over a time of 38 minutes. Suddenly we brought our | 
on squadrons within 800 yards of each other; and then came the knotty point as to ( 
who had the advantage. A discussion followed. Instead of the Umpire giving a { 
art final decision, every one present argued the point for themselves. The result was, 
for that the next day none of us were satisfied. This game provoked an immense deal 
of discussion—a thing that had seldom been provoked before. It provoked so 
the much discussion that [ think it really led to uncommonly good results, and it was ‘ 
ultimately decided by the Comm: inder of ship, which fleet was in the best position. 
The Crarmman: The diffic ulty which has just been partly answered is the one j 
that I feel. It is this: that after all these manceuvres I cannot see how it can be an 
easy task for the Umpire to decide who has the advantage. Whether they are 800 
ting r 400 yards apart, the question as to the final decision is then to arise. It is avery A 
ame dit rent thing in tlre Krieg-spiel as played in the Army, because the whole thing is f 
based upon very different data, and data that are so ¢ ‘lear and so easily ascertainable 
have with regard to the movements of troops over roads and over country, and so on. I 
ve is must say, there seem to me almost insuperable difficulties in e: arrying this game out 
sider fo an issue that will really be practically useful ; but. still, at’ the same time, it is 
quite evident that anything that turns the minds of Officers to think about tactics 
Sup- and the time and the manner in which ships are to be moved, and that, in addition, 
other has the advantage of these tables to which Captain Colomb has alluded, must be 
useful. I think, therefore, we are very much indebted to Lieutenant Castle for 
to do bringmg this subject before us—a subje ct extreme ‘ly novel to most of us; and I may 
- say Lam only expressing the sense of the meeting in returning him our thanks for , 
much 4 having brought it forward. I ms ry go further and say we trust that he and others 
who take an interest in this matter, will work it out, and, at some future time, bring 
yaper ; the subject again before us in a more complete state. I cannot help feeling that, at 
rences present, we are only on the threshold of a very difficult and complicated question, 
estion *) which may, in the end, be extre mely useful to the Naval Service in general. 1, 
1 done art] therefore, ° with your permission, will return our thanks to Lieutenant Castle, i 
. other “4 
rertain 
7; but 














®XTRACTS FROM A REPORT ON ORANGE WALK, NEW 


RIVER, AS A MILITARY POSITION FOR THE PRO. 
TECTION OF BRITISH INTERESTS IN HONDURAS ; 
WITH NOTES AND EXPERIENCES ON OUT-POST 


DUTIES IN “THE BUSH.” 


Communicated by Lieut. J. E. Baus, Ist W. I. Regt., Garrison 
Adjutant, Jamaica. 


Pi pulation ° 


Tris small settlement has a fluctuating population, may be — 
300 or 400 inhabitants, on the average, the majority half-breeds, be- 
tween the American Indians of the adjacent tribes and the descendants 
of Old Spain, long located on this portion of America, a few Knelish 
artificers, or waifs and strays from over-crowded towns, who develo; 
from surrounding pressure and incidents, into ust ful hands, as catr- 
penters, wheelwrights, smiths, and jobbing builders, &e. 


Nutive Buildings 

The Indians are expert and ingenious in making their huts, or more 
properly, houses of hut materials, for they truss and frame their roofs 
on sound architectural principles, using’ only vell-selected, naturally 
grown poles and timbers, which they bind or lash together with “tie 
tie,” a strong fibrous parasite or vine, made pliable as rope by soaking 
in water; when dry, it keeps the whole firmly in a grhie and the 
roof is thatched with palms, using the stems of the leaf to hold it on 
the rafters and laths, in a complete and uniform manner. The butt of 
the principals is a natural fork, sometimes kept from splitting by 
interlaced “tie tie; the walls are made of pimentos, small palm 
trunks, placed vertically side by side, and plastered with marl within 
and without. All the above they do without u ine a sinele nail or 
even a peg of wood. ‘The floor is usually of marl, pounded down hard. 


The produce from the estates, also merchandise from Belize to the 
different stations, is conveyed by schooners or bongys (old Spanish 
bonga, a boat), along the river and the sea passage within the reefs and 
bays to Belize. 


Road Communication. 


Roads, so called, are, with the exception of short distances from or 
around a settlement, impracticable for carriage traffic, and the bridle 
roads are merely tracks through the primeval forest and across por- 
tions of lagoons, and quite impassable during a rainy period; the rains, 
idea can be 


{ 


1 4 . 
however, are partial most of the year, so that no correct 


formed of roads at a distance, unless by traversing them often ; a cart 
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road exists to Trial Farm, 14 miles north of Orange Walk, and another 
mm : , = > ° 
» Tower Hill estate, to the south about four miles. 


Leive rs—Lagoois. 
The rivers are slow, even sluggish, very tortuous, frequently forming 
a letter S in a distance of half a mile, generally deep, with steep banks, 
or fringed with mangroves growing to a height of 30 to 50 feet for 
miles together; many savannahs open out from these rivers ; lagoons 
are numerous, and many are of considerable extent, and are mostly 
impassable. 


Climate. 


The sun is as usually felt in the tropics, and in addition to its rays, 
there is a great glare ot reflected light and heat from the marly ground, 
when not overgrown with grass and weeds. A great change of 
temperature takes place at night durimg the winter months, the ther- 
mometer sometimes registers as low as 58° or 59° during the pre- 
valence of the ‘* Northers.”’ 

[f rain falls, or has lately fallen, the whole country is chill and damp, 
with dense vapours or fogs, which wet the clothes and hair, and chill 
the frames of people exposed at night, and especially so just before day 
dawn: these mists often last up to LV or Ll o’clock, A.M., when they 
change, through the sun’s power, to oppressive, hot vapour, till dis- 
pe led by evapora ition. 


Tr ops and Mercantile Tnfl mejees and Results—Hardy Qualitic 3 of the 
Indians—Sper ialities of | Aibinas Troops for Bush Service. ; 

The mercantile and trading element at Belize has much influence, 
through the Members of Council, in ordering .e disposal of the troops, 
a disposition seldom approved ot by those in charge of stations for 
timbe r cutting, sugar estates, &c., who from ot occurrences feel the 
insecurity of their position from the fact that when once the Indians 
cross the frontier, “8 Rio Hondo, they have made 2 successful inva- 
sion, and can march by various routes, skirting villages, and halt un- 
perceived i ” the bush till op portunity offers to make an attack on any 
station, settlement, or estate; in fact they could pillage and destroy in 
detail many extaien before military aid could be rendered, and an 
attempt at pursuit would be fruitless and disastrous, unless unusual 
accident favoured the pursuers. The Indians have a thorough know- 
ledge of the bush tracks, a keen instinct for self: f-preservation, ‘and from 
infane 'y are accustomed to hunt and travel acne miles of country with 


but se anty provisions; being comparatively unincumbered, wearing 
smnerely linen cloth trousers and shirt, straw hat, and leather sandals or 
 Mocassins, with a oun, powder-horn, and shot-bag or valise, and a machee, 
mt 


hey will far outmarch our West India soldiers, who are not in such 
Lining, although they cast off much of their cumbersome uniform and 





Fccoutrements, and possess considerable powers of endurance, and bear 


ith impunity, apparently, malarious influences that would be highly 


letrimental to white troops. Their wants are few, they are gene rally 
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for themselves, and are expert foragers, even on the line of march if 
permitted ; a few minutes after the halt, fires will be kindled and pots 
boiling, a ple asant cup of hot tea will be offe red, produced from lemon 
@rass and other wild herbs, and a palatable breakfast of simple mate- 
rials, vegetables, roasted green corn in the ear, &e.; they one and all 
make excellent soup from their ration meat. 


Ge ograph teal Positioi. 


Orange Walk is about 40 miles up the New River, southward of 
Corozal, and N.W. by N. ef Belize, about 70 miles by road or track 
through the bush, and 9 miles east of Albion Island on the Rio Hondo, 
which river runs approximately parallel to the New River, dividing 
British Honduras from the Indian territory of Yucatan. 

It isa very deep sluggish stream with but three or four principal ee 
i.v,, convenient places tor landing when the river is crossed by dories, or 
pit- pans, for, like the New River, its banks are fringed for the most 
part with mangroves or thick bush, almost trackiess, and in many parts 
impenetrable, The Rio Hondo is a strong natur: al barrier, and our first 
line of defence can be readily patrolled and watched by a small swift 
steamer. The key of this position is Albion Island, high land and of 
eood extent, formed by the river diverging into two streams and meeting 
again. 

Block-houses with a few men would guard the other fords, and these 

Pi seam might be often relieved and quickly reinforced by means 
of the small steamer. The depot for fuel, &c., should be at Corozal, 
whence reinforcements could be obtained ; small detachments (police) 
might be stationed at Oranee Walk, beine furnished from Albion 
land and relieved by sections weekly, or oftener, thus affording 
tue advantage of patrols to and fro, and keeping up communication 
between the frontier and the centre of the Northern District, as well 
as with Belize by the couriers mentioned herein under postal arrange- 


ments. 
De seriplion of Steam Vi Ss el, 


The vessel should have twin screws, so as to turn the quick bends 
of the river safely. She should have a commodious deck with shot- 
proof boiler-plate bulwarks, loopholed at certain parts for musketry, 
also a “dove-cot”’ (as they were called in the Southern States of 
America) at the main mast-head (the fore-mast must be clear for 
canvas) viz., a cylinder of boiler-plate loopholed, from which position 
sharp-shooters have a good command ; the wheel amidships and within 
a house, with bullet-proof shutters, to be raised in action, having cruci- 
form slits in them, to obtain sights throngh. 


Armament. 


Howitzers of large calibre for canister grape and shell, the latter 
most useful in searching out and dislodging an enemy in the bush; 
Hale’s rockets also are especially serviceable for this purpose. 
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Site of Barracks at Orange Wall:-—NSelected Site for new Barracks and 
Block: Houses. 


Assuming that the garrison is retained at Orange Walk, the 
present site of the barracks is bad, in a position forbidden to be taken 
up when occupying a village; they are situated at the re-entering bend 
of the river, leaving fully three-quarters of the position defenceless, 
commanded by the adjacent ground and hemmed in by the houses; the 
bush growing up to and even among many of these houses, sheltered 
the approach of the Indians, and accounts for the sudden surprise of the 
garrison; steps have, however, recently been taken for building barracks 
on a suitable site, defencible themselves, and affording covering pro- 
tection to the town and settlement; these, with the addition of block- 
houses on each flank, for the safety of the outposts stationed there, will 
completely protect the village, for the Indians dread water and never 
use canoes on the rivers for armed excursions; the local canoes, there- 
fore, dories, or pit-pans being secured, the river forms a secure barrier 
to the position around which it partially winds. 


Pri cautions On taking up ( position ti a wild, hostili a" witi'y-—Cheel: 
Patrol and its advantages—Precautions to prevent Observation by au 
EHnemy—Cheelk: Patrols st ful i obtaining Reports and Information. 





In taking up or defending a position in a hostile or threatened 
district, safety mainly depends upon the frequency of patrols and the 
unobstrusive vigilance of sentries; every patrol should be conducted 
after the rules laid down for advanced or rear-guards, and additional 
precaution should be taken to transmit to, and receive communication 
from, the main body. This would generally be merely an outpost in itself, 
furnishing an inlying and outlying picquet, with a chain of sentries 
furnished from the latter, the guard sentries serving as connecting links 
between them and the outposts. The small number of men available, 
and the encumbered nature rather than the extent of the ground to be 
covered, renders the double chain of sentries impracticable for a number 
of consecutive days; but similar, and almost equal advantage, may be 
obtained by making the single sentries do their own patrolling between 
post and post; this is ensured by the following simple expedient of 
* natrol-checks ” (as instituted by Lieutenant Bale, whilst on a tour 
of out-post duty at Orange Walk, just after the late raid of the 
Ist September). Say the picquet sentries are out, and the guard 
sentries (1 and 2) in their ordinary positions; if it is considered 
desirable to send the check round between reliefs, the Officer on duty 
or the non-commissioned Officer of the guard takes a *‘ patrol-check ” 
(which may be an oblong piece of wood, lettered P, with a num- 
her or letter on it) and accompanied by a file of the guard, goes 
to any sentry’s post he wishes to start it from, say No. 6, and gives 
it him to carry to No. 5, and 5 to 4, and so on. One of the guard is 
left to hold No. 6 post, till the “ return-patrol’’ reaches him, this is 
another check—a bit of wood of different shape, say wedge-shaped, 
having R P, and a number corresponding to that on the patrol-check, 
on it—carried by the non-commissioned Oflicer to No. 1 sentry, who 
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after receiving the “ patrol-check”’ and ascertaining that all is correct, 
gives up the ‘‘return-patrol;” the latter is then passed back along the 
chain of sentries, each man resuming his original post, till No. 6 gives 
it to the guard man at his own post, who takes it back to the guard- 
room, and the time of its absence is noted by the non-commissioned 
Officer. This effectually prevents any laxity or irregularity on the 
different posts, and any observations made by a sentry are communi- 
cated for information; the men themseives like the system as varying 
the monotony ; it cheers them to meet a comrade and exchange “ all’s 
well” at the other posts, and often trivial scraps of news are God- 
sends during a period of anxious solitude; it, moreover, keeps the men 
on the alert without becoming irksome. At night the sentries are in- 
structed to patrol alongside fences and on the grass, avoiding the bare 
light-coloured ground, and whilst on their posts to stand under the 
shade of trees or against any dark object, from which they cannot be 
distinguished at even a few yards distance. The great coat is put on 
loose over belts and accoutrements, and the sline removed from the 
rifle, otherwise a white pipeclayed strap will at once reveal the where- 
abouts of a sentry. The pass or countersign is varied according to 
instructions from the Officer on duty, and may be a low whistle, 
two soft taps on the butt of the rifle with the palm of the hand, 
or any decided but not conspicuously loud challenge. The rounds 
on duty can at once verify the statement or conjecture of any 
sentry, as reported to the non-commissioned Officer of the guard, by 
proceeding direct to the post in question, or if the “check” or ‘‘return”’ 
is an unusually long time in passing round the chain or cordon of 
sentries, the non-commissioned Offi¢er and a file of the guard patrol to 
ascertain the cause of delay. 

In case of a change in the posts of the sentries being decided on, the 
non-commissioned Officers of outlying and inlying picquets are assem- 
bled and instructed, that they may afterwards explain their orders to 
the men, and if deemed necessary the men are posted for a short time 
during daylight, that they may know, and take up their positions 
without confusion if suddenly ordered out. In case of alarm, the pic- 
quet sentries are doubled. After the outlying picquet parades at the 
guard, or the rendezvous, they proceed direct to their respective posts, 
and as soon as sufficient time has elapsed, the check is sent round to 
ascertain if they are at their posts and all correct. 


Officers Instructing Men during a Tour of Duty— Cover and Sentries— 
Shelter from Rain. 


It is of great advantage to both the Officer and soldiers if, when 
the former visits the sentries on their posts he encourages them to give 
their opinions in addition to answering questions; many valuable sue- 
gestions are thus obtained, for no one can know the specialities of a 
post better than the sentry who has done duty on it a few times; it 
further encourages the men to make intelligent observation of what is 
around them, and they feel that the Officers have an interested share 
in their duties. So with the non-commissioned Officers and men 
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accompanying an Officer whilst patrolling, admirable opportuniti: 
are afforded of illustrating the best way of proceeding unobserved, 
and acquiring information, if at night or dusk passing along by dark 
objects and under the shadows of trees, or if the ground is cleared 
keeping to the hollows, and when stopping to listen, getting beside a 
tree stem, or down on the grass by a bush. It also tests the vigilance 
of the sentries, who, if they are Africans, will be faithful to their 
trust; and if their instructions are to fire if their challenge is not 
answered, the patrol will be fired into if they do not keep their ears 
open. A limit of distance for each sentry to patrol on his post is 
advisable, according to the nature of the cover afforded, and at night 
they soon learn to conceal themselves effectually. By daylight all 
advanced sentries should be protected by a temporary cover, concealed 
by a little growing bush, and be provided with waterproof sheeting, one 
to lie on and one to cover themselves with in wet weather; all other 
sentries should have assigned places for shelter, in the event of a 
heavy downfall of rain, or the percentage of sick from fever and ague 
would soon make a great deduction from the effective strength of 
small outpost force. 


Silence and S« erecy Hssential—Mounted Men as Patrols— Signalling 
t Available. 

Secrecy in all outpost arrangements is essential, particularly when 
the natives are disatlected, and may act as spies, and the fewer loud 
words of command, and especially bugle calls that are heard, the 
better. The picquet sentries may be recalled during the day by visual 
signals, passed from post to post, and at night by sending the check 
round to recall them; they then come in direct from their posts, and 
no conspicuous signs of movement are apparent. 

Cavalry are practically inoperative for the ordinary mancenvres of 
that arm, but as scouts and patrols, mounted men are invaluable: 
mounted Zouaves were occasionally employed ‘as such, till His Excel- 
lency, Lieutenant Governor Cairns, entrusted the Colonial Secretary, 
Captain Mitchell R.M.L.I. with the formation of a body of mounted 
police, to be stationed at Orange Walk; they are commanded by a 
Sergeant of Constabulary, who speaks Spanish and the Mayor lan- 
guages; he is a good disciplinarian, and his duty is to receive orders 
from and report to the local magistrate, who is the Commander of the 
outpost. Although the force consists of only 12 men, and the Sergeant, 
they have greatly relieved the burden of Military duties, and established 
a sense of comparative security, from the regul: arity with which they 
bring intelligence from the F ‘ords on the Hondo and the villages, &c., 
of the frontier. From the generally level and densely wooded nature 
of the country, semaphore signalling is not available for any con- 
siderable distance; the natives signal by firing “‘ Bombas,” a charge of 
powder in any kind of vessel, perhaps a hollow gourd, wrapped or 
quilted over with cordage or grass fibres, and fired by a slow match, 
which makes a loud report; these, however, when used by allies to 
warn the garrison, afforded no intelligence, but caused general and 
groundless alarm in the neighbourhood. 
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Indian Drill and Formation of Companies. 


Drill adapted to bush work. The Indians have taught us a practical 
lesson in this respect. Their companies formed in single rank are 
only twenty-four men, led by a Cap tain, who has subdivision leaders 
in the ranks. They usually march in Indian file, one be hind the other, 
through the bush paths, never with a greater front than two abreast, 
and if they form into line it is only preliminary to a rapid deployment. 


Field Ex yeises and Advantage of adopting Indian Drill—Judicious 
Tactics of Indians. 


In West India regiments, ten men per company are trained and paid 
as gunners. This number will serve a howitzer. The half companies 
may be formed as separate companies in single rank, in charge of the 
guides, and the words of command in present use may serve for pre- 
cisely similar formations to the Indian drill. This small force then 
becomes capable of covering a good extent of ground, and is flexible 
to a degree, but the Captain should be mounted to keep it well 
hand; it is capable of counter-manceuvring the Indians by their own 
tactics, but is backed by a concentrative power unpossessed by them 
and has the support of artillery fire. The complete surprise of the 
garrison by the Indians and their orderly retreat after their long but 
abortive attack, are well known, but since this, particulars of their inva- 
sion and march on Orange Walk have transpired, which prove it to 
have been a well-planned and masterly-executed affair. Their ammu- 
nition was neatly manufactured, and the supply of rations of corn cake 
(unfermented) was sufficient for a week’s supply to each man. They 
secured beforehand a number of pit-pans or dories on the Yucatan side 
of the Hondo, to effect a simultaneous crossing, and their most 
advanced files were two miles to the front. They passed all informa- 
tion to the advanced guard as well as persons they met with on their 
route, who were then transferred as prisoners to the c ustody of the rear 
guard, unless they had arms and volunteered to join the main body. 
This force carefully skirted all villages and plantations, and came 
unsuspectedly to the rear of the village of Orange Walk, and behind an 
outlying empty hut, within 100 yards of the magistrate’s house. At 
this place there was all the appearance of an advanced party having 
bivouacked for some hours during the night. There is no doubt of 
the supineness or even treachery of the native inhabitants of Orange 
Walk; and no doubt that the Indians area subtle and by no means 
contemptible enemy to deal with. 


Harth-work Defi neces. 


The barrack has been protected by earth-works, defended by two 
pieces of artillery, as far as its defective position will permit, by the 
Officer commanding the outpost. 


Commissariat. 
The Commissariat Department is efficient and in harmonious work- 
ing order. 
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Friday, April 18, 1875. 


ApmiraL Sir GEORGE BACK, D.C.L., F.R.S., Vice-President, 
in the Chair. 


THE VOYAGE OF H.M.S. “ CHALLENGER.” 
By Wittiam B. Carpenrer, Esq., M.D., LL.D., F.R.S., &e., &e. 


Apout six years ago, my friend, Professor Wyville Thomson, then 
Professor of Natural History in Queen’s College, Belfast, wrote to 
me that he had received from Professor Sars, of Christiania, 
intelligence that his son, the Superintendent of Fisheries to the 
Government of Sweden, had dredged up from a depth of about 
300 fathoms, near the Lofoden Islands, an animal of remarkable 
interest, being a small Crinoid which represented—not the larger 
crinoids at present known to us as inhabiting West Indian seas, 
but the fossil form, known to us as the pear encrinite of the Bradford 
clay. You have here a large representation of this creature, the pear 
encrinite ; of the actual size of which you may judge when I tell you 
that its body is about the size of a small pear. It is a fossil ex- 
tremely common in the Bradford clay, a.member of the great 
Oolitic formation in Wiltshire. The little specimen dredged up by 
Mr. Sars is figured here ; and you may judge of its size from the fact 
that I have within this bottle two imperfect specimens which are about 
the size of large carpet pins, the body being about the size of the head 
of the pin. On a careful examination of the structure of these speci- 
mens, which were afterwards sent over to Professor Wyville Thomson, 
we quite accorded (having made a special study of this group) in the 
identification of this specimen as corresponding with this remarkable 
type, which had been supposed to be long extinct; the only represen- 
tative of it in any later formation being a Crinoid of the Chalk, which 
had been only found in one place in the Island of Martinique, and was 
not known to have existed elsewhere. Here, then, was a fact of very 
singular interest. In the first place, to find any true Crinoid living on 
a stalk, attached throughout its whole life, within the seas of Europe, 
was in itself a novelty of no small account ; because up to that time we 
had known no true stalked crinoid as an European animal. The beautiful 
Comatula, or feather-star, which is an inhabitant of the shores of Great 
Britain, as well as of many other localities, is a crinoid in its essential 
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structure ; but though a stalked animal in its early period, it drops off 
the stalk at a certain stage of its development, and from that time lives 
as a free-swimming form. Here, however, we have, within Europe, a 
true Crinoid, remaining stalked throughout the whole of its life. But 
the greatest feature of interest was this: Here, living at a considerable 
depth in the sea—500 fathoms—was an animal of a type which had 
been supposed to be long extinct ; and its discovery would lead to the 
surmise that there might be a great many more animals supposed to be 
extinct, living still in the deeper recesses of the ocean, not having been 
subjected to those changes of climate, of food, and other conditions 
which affect to a very much greater degree the animals living near the 
surface. Then again, supposing this little Crinoid to be the legitimate 
descendant of that larger one, but to have been dwarfed—perhaps by 
depression of temperature, perhaps by deficiency of food—supposing it 
to be, according to the modern view, the actual hereditary descendant 
of the old pear-encrinite, here was a curious fact, that from that time to 
this, there had been animals inhabiting the deeper recesses of the ocean, 
of which ro one had known anything, their remains having been neither 
discovered in the examination of fossilised deposits, nor their living 
forms met with in any exploration of the existing ocean. 

This made us feel that it was a matter of very great scientific 
importance that such Deep-Sea explorations should be extensively 
prosecuted ; and we agreed that it might be worth while to endea- 
vour to move the Royal Society to make application to the Govern- 
ment, for a vessel which should be fitted for the purposes of deep- 
sea exploration, the limit to which up to that time had been about 
400 fathoms. It had been generally.supposed, up to that date, that no 
life existed at greater depths, excepting those very low types—the 
minute little foraminifera, of which you have here representations ; 
such as the little globigerine, covering the floor of the Atlantic, which 
had been brought up by the sounding-lead from great depths. In fact, 
scarcely any dredging had gone down even to the depth of 300 fathoms, 
The principal part of the knowledge of the animal life existing even at 
that depth, had been obtained by a sort of large sounding apparatus ; 
but we considered that any efficient exploration must be done by means 
of the dredge, and that it was desirable to arry this down to very much 
greater depths. Of course there were mechanical difficulties in the 
way; but we thought that these might be overcome, and that, at any 
rate, it was worth while to attempt to carry down dredging to 600, or 
800, and possibly 1,200 fathoms. We made application through the 
Royal Society, the Council of which readily took up our proposal, to 
the Government in the year 1868. The Government readily fell in 
with our views, and assigned to us a vessel of some historical interest— 
the “ Lightning’’—one of the first pair of steamers built for the 
Government service in the year 1825, an old paddle-steamer, which had 
been latterly employed in the Surveying Service on the Coast of 
England. We desired to find the deepest water which we could easily 
reach from the shores of Great Britain; and from the soundings which 
had been previously taken, we learned that this lay in the channel 
between the North of Scotland and the Faroe Islands. You see, by 
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this map, the general situation of this channel, which IT venture to call 
the “ Lightning ” Channel, because it will be a region of some historical 
interest hereafter. The white portion of the map is the sea-bottom 
within the 100-fathom line, lying to the north and north-west of the 
North of Scotland, and also on the Faroe Banks. Between those two 
dotted lines in the coloured portion of the map, there isa depth ranging 
from 100 fathoms down to between 500 and 600, and in some parts even 
over 600. There is no such deep water as this to be met with so near 
our shores in any other part. 

You are all aware, I suppose, that between Great Britain and the 
coast of Scandinavia, of Sweden and Norway, and of Denmark and 
Holland, and again to the south, Belgium and France, there is no water 
100 fathoms deep. If the whole of our corner of Europe were raised 
up not much more than the height of St. Paul’s, we should be united 
almost continuously with the continent of Europe, and Great Britain 
would be united with Ireland. Of course the Isle of Wight and the 
Isle of Man would be all taken in, and there would be a considerable 
extension of the land to the west of Ireland. Here, however, at the 
north of Scotland it would make very little difference, except that the 
Orkney and Shetland Islands would be united to the main land. There 
would still be a deep channel between the north of Scotland and the 
Faroe Islands. Well, we devoted ourselves, in spite of very bad 
weather, to the exploration of this channel by means of the dredge; 
and we also did the best we could in an inquiry, to which it was 
thought some interest might attach—the temperature of the sea at that 
depth. Now, at that time the general doctrine was that the tempera- 
ture of the sea at any considerable depth was uniform all over the 
globe. That doctrine was partly based on the temperature-soundings 
taken in Sir James Ross’s Antartic Expedition, and partly on other 
temperature-soundings, which seemed to agree with them. Sir John 
Herschel had adopted it, and had given it currency, in his very 
valuable Treatise on Physical Geography; and in this country the 
authority of Sir John Herschel gave that statement such weight, that 
no one thought of questioning it. Still it was thought that some gooc 
might accrue from making careful observations; and we went out 
provided with the best thermometers we could obtain. We very soon 
found remarkable and unexpected results; and to these | will first 
direct your attention. We found, in some of our soundings, at a depth 
of 500 or more fathoms, a bottom temperature of 33°. In other 
instances, we found on the very same bottom, at the very same depth, 
and perhaps within 20 miles, a temperature of 45°. Now, what was 
the meaning of this? It occurred to me that it must mean that 
there are two currents; one from the north-east, bringing down 
a polar temperature ; and one from the south-west, bringing up a tem- 
perature warmer than the normal of the latitude,—for as that latitude 
was 60°, the normal temperature of that latitude would be below 39° 
at the surface, still more therefore at any considerable depth. We 
carried out this investigation much more fully the next year; and we 
were then provided with thermometers that could be relied upon. For 
having been led to suspect that even the very best thermometers——the 
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thermometers of the Admiralty pattern, manufactured by Mr. Casella 
—were not to be trusted at pressures even so moderate as these (for 
we are accustomed now to consider 5UV0 fathoms as quite shallow 
water), we caused experiments to be carried on by Mr. Casella, by 
placing these thermometers in a hydrostatic press, and subjecting 
them—not to the pressure between two boards, such as goods are 
pressed between in packing—but the pressure of water, which would 
press equally all round. They were put, in fact, into the interior of 
the hydrostatic press, and subjected to a pressure ranging up to three 
tons on a square inch. The pressure of a column of water of 800 
fathoms depth is just abort one ton on the square inch; so that the 
pressure of 2,400 fathoms (and we have passed that depth in our 
temperature soundings) is equal to three tons on the square inch, the 
utmost pressure the hydrostatic press.would afford. It was found that 
the very best of the Admiralty thermometers under this pressure went 
up 8° or 10°; and that thermometers of other makers, not so well con- 
structed, went up 20°, 50°, 40° or 50°. So that you see it was at once 
shown that all the old observations taken at any considerable depths 
were utterly untrustworthy, and that the only use we could make of 
observations taken with them was by correcting them for the miii- 
mum of error. For example, if Sir James Ross obtained 39° at a depth 
of (we will say) 2,000 fathoms, we should be quite sure that his ther- 
mometers were wrong at least 7° or 8° at that depth; and that the 
real temperature which the thermometers ought to have indicated, was 
about 31° or 32°. Our own first year’s observations were not invalidated 
to anything like that degree, because they had not been taken at any 
depth greater than 53U fathoms, except 650 in one instance; and, at 
any rate, | felt sure on returning from that first expedition, that the 
observations made with the ordinary thermometers were good to this 
extent—that they correctly showed the difference of submarine climates ; 
because here, on the very same bottom, and within 20 miles of one 
another, were temperatures so different as 33° and 45°; so that, whether 
the real temperatures were or were not lower, the difference between 
them would still be the same. The late Professor William Allen 
Miller devised a means of protecting the bulb of the thermometer, 
which simply consists in enclosing it in an outer bulb that acts as a 
sort of buffer, and takes off from the inner bulb the pressure on 
the outer; the space betweea the two being about three-fourths filled 
with spirit. These protected thermometers are all subjected to 
the severest test in the hydrostatic press; and the pressure of even 
three tons to the square inch has scarcely any influence in send- 
ing up the liquid. They may be regarded as registering, in the most, 
trustworthy manner, within a degree; and where two thermometers 
are employed together, I believe we may rest with the most complete 
assurance on that agreement. 

We found, then, on taking seriv] soundings—that is, sending down 
the thermometer repeatedly at gradational depths, or sending down 
several thermometers attached to the sounding line at different points, 
so as to be able to take the temperature at 50, 100, 150 fathoms, and 


so on, so as to be able to obtain the temperature of different strata at 
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the same time in the same spot—that there was distinct evidence in 
“the cold area” of two strata of water, an upper stratum of water 
warmer than the normal of the latitude, and an under stratum of 
water very much colder; and thus my previous suspicion of the 
existence of a double current was completely confirmed. You will 
see that the surface temperature is the same in both these sec- 
tions, that the temperature goes down in the first 100 fathoms very 
nearly at the same rate in both; but below 150 fathoms the tempera- 
ture very rapidly decreases in one, while it changes but little in the 
other. Every line in that diagram represents one degree of tempera- 
ture; and you see how the lines are crowded together between 200 and 
300 fathoms, that being the depth at which the great change takes 
place in what I call the “ stratum of intermixture”’ between the one 
and the other. Below 300 fathoms we come into a stratum of water 
more than icy cold; for with these improved thermometers we could 
register the temperature exactly, and that temperature we found to go 
down to 293°. You will ask me why the water did not freeze at that 
temperature. Salt water does not freeze at the same temperature that 
fresh water does; and salt water contracts continuously to its freezing 
point, so that it becomes heavier as it becomes colder. That is a very 
important fact, which (as you will immediately see) has an essential 
bearing on the general doctrine of oceanic circulation. Fresh water, 
as | presume you all know, ceases to contract in cooling when it reaches 
39°, and it then begins to expand again, so that at 52° the water is as 
bulky (and therefore as light) as water at 46° or 47°. But sea water 
continues to contract down to its freezine point at 27° or 28 , or even 
25° if kept very still, beeomine less and less in bulk down to that 


degree, so that it is at its least bulk and greatest density just before if 


freezes. ‘That is a point to which [ shall have presently to return. 

We found then that the Animal Life of these two areas differed just 
as much as the Temperature ; and | will now direct your attention toa 
few of the forms of interest which we obtained in our first expedition 
on that area. 

This very beautiful Siliceous Sponge was one of our most fortunate 
captures. If came up just on the borders of the warm area, in the 
midst of the mud, partly mixed with sand—the globigerina mud, of 
which you have a specimen in this bottle, which exactly corresponds 
with this that was obtained from three miles’ depth in the Atlantic 

a substance corresponding in all essential particulars with Chalk. 
The creat interest attachine to this siliceous sponge was, 1 the first 
place, its being an entirely new type of a group to which attention has 
been of late very considerably directed: the group of siliceous sponges, 
with one form of which you are all, [ doubt not, familiar, the very 
beautiful Maplectella, or Venus’s flower-basket. The special interest of 
our Holtenia to geologists, is that it very closely represents the Ven- 
triculites, a large group of fossils extremely abundant in our Chalk. I 
happened to be speaking of this in going over Lewes Downs at the 
time of the meeting of the British Association at Brighton, and a 
gentleman present said, “‘ Oh, yes, when I was a boy [ used to collect 
“ ventriculites in the chalk pit of this very hill in any quantity.” It 
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was peculiarly interesting to find a representative type of this class 

> fossils of the old ch: ilk, in this new chalk now in process of forma- 
tion; and IJ think I may say that it was the discovery of this specimen 
which procured for us all the facilities subsequently afforded us for 
the prosecution of our researches, and that it has really been the 
foundation of the “Challenger” expedition; for the interest which it 
excited amongst naturalists and paleontologists was such as at once to 
make the Council of the Royal Society feel that the inquiry ought to 
be thoronghly carried out. 

We met with a great many other specimens of great interest, and 
amongst them these little. 2hizocrini, corresponding with Professor 
Sars’s Crinoid, at points remote from each other, showing that they 
must be very extensively diffused. 

We were able in our second Expedition—that of the ‘“ Porcupine,” 
commanded by Staff Captain Calver—to carry down our dredging to 
the depth of 2,455 fathoms, and that dredging brought up 1} ewt. 
f Atlantic mud, with a large number of animals of different kinds, 
representing all the great groups of marine animal life, and amongst 
others, these two specimens of the little Rhizocrinus. They unfortu- 
nately want their arms, which, I suspect, were carried off in the 
trailing alone the ground during the operation of dredging. There 
came up also a great number of extremely curious forms of oramini- 
fera, which constitute so large a proportion of the animal life of the 
sea bed, that I think I may say without hesitation, that this mass of 
Foraminiferal life, chiefly composed of Globigerine, at present covering 
the floor of the Atlantic, far surpasses the whole Terrestrial life of the 
present time. The floor cf the North Atlantic over every part which 
has been sounded, excepting in some few places where the Arctic 
drift seems to be brought down by special under-currents, is covered 
entirely with this globigerina mud to a depth of which I have no 
knowledge whatever. I can only say that in one place we brought 
up half a ton of it froma depth of 700 fathoms; and at the great 
depth [ previously mentioned, 2,400 fathoms, the dredge brought up 
lZcwt. The surface of this is gery and all that lies below the sur- 
face is the remaining product of animal life. 

Time will only permit me to give you a summary of the general 
condition of things which we found in the bed of the deep sea. We 
brought up a very considerable number of animals representing forms 
which formerly existed, but were believed ‘to be extinct. Among the 
Jarge number of shells dredged up in the immediate neighbourhood of 
Great Britain, the number new to the British Fauna was more than 
one-fourth of the whole number previously known as British, and a 
great many of them new to science altogether, requiring many new 
genera and a great number of new species to be created. The greatest 
interest, however, was in the number supposed to be extinct, but found 
to be still living at the bottom of the sea. Then we found a great 
number of types of star-fish and sea-eggs of various kinds, belonging 
o the Creiaceous formation; some of them most curiously bringing 
down to the present time the plans of structure typical of the Kebhino- 
derms of the chalk. We found the distribution of animal life pre- 
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senting a very marked difference, according to the Temperature, on 
bottoms within a few miles of each other. The animals of the cold 
area were for the most part quite distinct from those of the warm area ; 
though some were found everywhere. These sea-eggs (cidaris), which 
belong to a species previously rare, we found anywhere and at any 
deptk or temperature. We found the same in the Mediterranean, 
between 100 and 200 fathoms, as we had found at considerable depths 
in the North. Here again are very curious crustaceans,—slender- 
legged creatures, like spiders, with scarcely any body—all legs—some 
of them exte nding six or eight inches across ; these we found both in 
cold and in warm areas. But, as a general rule, the shells and Echino- 
derms and Foraminifera and Sponges were very different. I could not 
detect a single globigerina in the cold area, as they seemed to be 
entirely limited by the temperature. On the other hand, in the cold 
area we had a large and most beautiful Sponge, of quite a new type, 
which seemed to cover the cold area everywhere; and, I believe, 
furnishes food to the higher animals living in the cold area, very much 
as the globigerine furnish food ‘to animals living in the warm area 
We ourselves may really be said to feed on globigerine. I will tell 
you the sequence. We feed on cod. Supposing cod are brought, for 
example, from the Faroe Banks; these cod feed upon a kind of star 
fish, for the star fish are found in the stomachs of the cod; and then 
when we examine the stomachs of the star fish, we find that they feed 
upon globigerine ; so that, to the extent to which we depend upon cod 
for our food, we may be said to depend upon these globigerine. I 
might follow the same line of inquiry a little further. What do the 
globigerinz feed on? and there we are stopped by a very great diffi- 
culty. The solution of this problem I believe to have been afforded by 
the suggestion of Professor Wyville Thomson, that the globigerinz 
really absorb liquid protoplasm diffused throughout the entire mass of 
sea-water—the sea-water being in fact a very dilute protoplasm, or 
ve ry watery soup. This we find fully confirmed by the analyses that 

Professor Frankland was kind e mough to make, of the samples of water 
which we brought him ;—investigations of which, I have no doubt, 
will be carried on with samples supplied from every part of the great 
ocean-basins of the globe. 

[ must not say anything more with regard to the animal life, except 
in pointing your attention to these curious specimens. Here are some 
small star fish, not more than two inches across, which we dredged up 
in the cold area. They are the common “ five-fingers”’ of our own 
coast, which range to the diameter of a dinner-plate. Our ordinary 
large 12-rayed star fish, which I have seen certainly 8 inches across, 
are represented in the cold area by these specimens not larger than a 
crown piece, which are clearly dwarfed by the low temperature. It is 
matter of peculiar interest to see how such low temperatures affect 
forms with which we are perfectly familiar; because then we get the 
clue to the same influence operating through very long periods of time 


in reducing such a form as the Pear-encrinite to such a form as this 
little Rhizocrinus. This now lives in a cold bottom; butit is probable 
that the bottom on which it originally lived was much warmer. 
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Temperature and abundance of food would both have a very important 
influence; and the reduction of both would, in the progress of ages, 
be an adequate vera causa for the reduction of the older form to the 


present type. I may mention, that im a later cruize we obtained an 
extremely interesting example of a type of crinoids, which we knew to 
be still existing—the West Indian Pentaerinus. We brought up 20 
specimens of it off the coast of Portugal, from a depth of between 800 
and 900 fathoms. This is a very interesting fact, because it is a type 
of erinoids of which you will see abundance in the has of Lyme Regis 
and elsewhere ; and its presence has been supposed to indicate a warm 
temperature and a shallow bottom. But we found this living at a 
temperature of about 48°. and on a bottom of between 800 and 900 
fathoms. These researches, therefore, tend very greatly to correct 
geological theory ; by supplying a large body of new facts, which very 
often to a certain decree disturb our existing notions, but which also 
give us an entirely new and more secure basis for the construction of 
our doctrines. 

Now, let me return to one of the creat objects of interest connected 
with these explorations, the movement of water as indicated by its tempe- 
rature. We have, as it were, a sort of epitome of that which I believe to 
be going on in the great ocean-basins, presented to us in the region we 
have examined. In taking temperature-soundings on the Atlantic 
Coast, from the Faroe Islands as far south as the Strait of Gibraltar, 
we found evidence of a very low temperature in the Atlantic, below 
about 1,000 fathoms. At about 1,000 fathoms we meet with 39° ; then 
going still deeper, with 38°, 37°, and 362°, at 2,435 fathoms. Off the 
Coast of Lisbon we found just the’ same “stratum of intermixture,” 
between 800 and 1,000 fathoms, that we got in the cold area between 
200 and 300 fathoms ; for there was a sudden change from 49° to 40°, 
a reduction of 9° of temperature in about 200 fathoms. That seems to 
me avery significant fact, and particularly so when we take into account 
the contrast between the temperature of the Atlantic basin and the 
temperature of the Mediterranean inside the Straits of Gibraltar. The 
deeper part of the Mediterranean basin, which goes down to 
2,000 fathoms between Malta and Crete, may be said to be com- 
pletely separated from the Atlantic basin; for there is a ridge across 
the western embouchure of the Strait, of which a large part is within 
100 fathoms, while its deepest part is 200 fathoms; so that this grea 
Mediterranean basin is entively cut off, as regards all below 200 fathoms, 
from the great basin of the Atlantic. That being so, what do we find F 
In the Mediterranean, from 200 fathoms to the bottom, at any depth, 
the temperature is uniform. The surface-stratum is superheated in the 
summer to 80 ; and at 100 fathoms that superheating influence is 
almost entirely lost, so that the thermometer goes down to 56° or 54° ; 
and whatever it is at 100 fathoms, that it is down to the very bottom. 
On the other hand, in the outside Atlantic, you will see somewhat the 
same superheating effect down to 100 fathoms, the thermometers falling 
from 68 to 53; then a very slow descent; but then at 800 fathoms a 
sudden fall, and the whole below 1,000 fathoms we know to be below 
40°, going down to about 36°. Lam able to show you the first fruit of the 
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exploration of the ‘ Challenger,” kindly lent me by Admiral Richards.* 
This is a Temperature-section taken across the Atlantic, from the Peak 
of Teneritte to St. Thomas’s. You will see here the different strata 
distinguished by lines of equal temperature; in the upper part at 
intervals of 5°, in the lower part at intervals of 1°. It is at a 
depth of about 900 fathoms, exactly as my own soundings had 
led me to believe, that this line of 40° is to be found; and every 
one of these lines below indicates a degree of temperature ; the whole 
mass of water below 1,600 fathoms does not exceed 36°, and the’ ther- 


mometer goes down at certain points to 34°; so that you will see that 
these cold bands of temperature which have been occasionally en- 
countered by former explorers, were not mere little local currents, but 


—as I ventured to predict would prove to be the case—indicated the 
temperature of the whole mass of water in the Atlantic. On the western 
side of the Atlantic it is about a degree lower than it is upon the eastern 
side; and [ rather suspect that this has reference to the cold Arctic current 
which comes down from Greenland and Labrador, along the eastern sea- 
board of the United States. The greatest depth which has been obtained 
is, [ think, 3,100 fathoms ; but it had not the lowest temperature. Its 
temperature was 353 

The view of Ocean-circulation which I have been led to promulgate, 
on the basis of the facts which we obtained, is one which is not new. 
Though I was not aware of it ag the time I put it forward, it had been 
promulgated by the great French physicist, Pouillet, more than 
30 years ago; but it was subsequently put aside for the doctrine which 
had been espoused by Herschel. Pouillet said, “ The facts at present 
‘** known to us lead to the surmise that on the one hand there is a con- 
“tinual movement of water from the Polar areas towards the Equator, 
‘at the bottom of the sea; and, on the other hand, a continual move- 
“ment of the surface-water from the Equatorial area towards the Polar 
“areas.” He did not give any precise indication of the forces which 
would keep up this movement ; but any physicist will readily understand 
that there would be likely to be such a movement, when once the fact 
is taken into account that sea water continues to contract as it is cooled 
down to its freezing point, and does not expand again, as fresh water 
does. It was in workine out that simple principle, that [ was led to 
what appears to me a very definite notion on the subject, which is 
simply this :—Supposing you have a long trough (and this I exhibited 
experimentally three years ago at the Royal Institution, and two years 
ago at the Geographical Society) with glass sides, tilled with water: at 
one end we wedge in between the glass sides a lump of ice ; at the other 
end we carry heat from a spirit lamp, by means of a metallic plate, not 
to the bottom, but to the surface of the water. That would represent 
the condition of things in the Polar and Equatorial areas ; in the Polar 
area, the continual action of atmospheric cold ; in the equatorial area, the 
action of solar heat upon the surface. We found, by putting in some 
colouring liquid, that a continuous circulation was set up; the water 

* The sectional diagram of depths and temperatures here given, is from one of a 
series being prepared by the Hydrographic Department of the Admiralty, and is 
inserted by permission of Admiral Richards, the Hydrographer.—Eb. 
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was drawn towards the Polar end, and, when it came into contact with 
the piece of ice, tumbled down as it were to the bottom, then slowly 
crept along the bottom to the opposite end, and there rose gradually to 
the surface under the heated piate of metal, and was then drawn on 
again towards the Polar area. So long as any ice continued at one 
end, and the heating action of the lamp continued at the other, so long 
the circulation continued, the one influence antagonising the other. 
The sudden and complete fall to the bottom of the water which came in 
contact with the ice, is simply the result of the increase of its density 
by the reduction of its temperature. Supposing there were two 
columns of the same height but of different densities, the column of 
greater density, that is the colder column, has a greater pressure not 
merely downwards, but laterally ; therefore it flows out laterally, and 
as it flows out, it lowers the level, and more water is drawn in to 
replace it. Thea as surface-water is drawn from the Equatorial area to 
the Pole, the bottom-water of the equatorial area will be continually rising 
upwards, being pushed up by the colder water which comes in below 
it; and in this manner there is maintained (1 venture to affirm) a 
constant oceanic circulation, by a force just the converse of that which 
produces the circulation in our hothouses. In our hothouses and public 
buildings, we heat water; that water becomes light, ascends, goes 
through the pipes, becomes chilled, and comes in at the bottom of the 
boiler, being then heavier, and as long, therefore, as there is heat applied 
to the bottom of the boiler, and cold applied to the pipes in the building, 
so as to cool the water previously heated, keeping up the difference of 
temperature between boiler and pipes, so long there will be a continual 
movement. In the case of the oceanic circulation, the prime moving 
force is not heat at the bottom, but cold at the top. Heat sends the 
water up, because it is lighter; the cold at the top sends it down, 
the water is heavier. This is perfectly easy to conceive, and I can only 
say I am exceedingly surprised at the opposition this doctrine has met 
with. It was entirely accepted by Sir John Herschel, in a letter to 
myself, only a month before his death; it has been entirely accepted 
by Sir William Thomson, the greatest living authority in this country 
upon all subjects connected with the theory of Heat; and it is entirely 
accepted also by the President of the Royal Society. 1 therefore 
venture to put it before you with some confidence. 

Now the working-out of this theory is one of the great objects of the 
work of the “Challenger.” It was a point specially put before the 
First Lord of the Admiralty, when the first representations were made 
to him en the subject of a Scientific Cireumnavigation Expedition, that 
there should be a careful temperature-exploration made of the great 
Oceanic basins. In the first place, the ‘* Challenger” has gone across to 
Teneriffe, and she then goes to St. Thomas’s. She returns from 
St. Thomas’s in the line of the Gulf Stream towards New York, touching 
at Bermuda; then she comes back again to the Azores; and thus wil 
take two sections across the Atlantic, one about 20° farther north than 
the other. We hope that it may be possible to obtain in the neighbour- 
hood of the Azores mechanical evidence of the under-movement of the 
deep stratum. I do not think that it should be called a “current.” I 
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never believed it was anything more than a “ creeping flow ” (just like 
that which I was able to exhibit im the experiment), of, it might be, 6 or 
8 miles a-day. And there is very curious evidence that there is such a 
flow. The first Atlantic cable of 1865 was buoyed with a long wire 
rope in about 1,900 fathoms deep, and to that rope was attached a buoy 
floating at the surface. It was hoped, when the “ Great Eastern” 
went out the next year, that the buoy might still be found attached to 
the cable, and that the cable might be picked up by its means. That 
hope was disappointed; the buoy was not found, it had got adrift; 
but it was afterwards ascertained that the buoy had been seen 
by one of our West India mail steam ships, at a distance con- 
siderably to the south-west of the point at which it had got adrift. 
Now it was in the line of the Gulf Stream; how, therefore, could it 
drift to the south-west ? The drift must have been from 6 to 8 miles 
a-day, supposing it had got adrift very soon after it was attached. The 
only explanation I can see would be, that this great under-stratum 
(beneath the line of 40°, perhaps beneath 43° or even 45°) is a mass of 
water slowly moving from the Pole towards the Equator. You will see, 
therefore, that a cord hanging down in this deep stratum would pre- 
sent a much larger resisting surface than the upper part of the cord and 
the buoy itself. Therefore supposing that there are two movements of 
water in the opposite direction, the much greater hold will be upon the 
lower part, and that would be an adequate cause for the drifting of the 
buoy south-west. The “ Challenger” has lately obtained evidence in 
certain parts of the Atlantic, which seems to justify the belief that 
there is such a movement, though they have not obtained direct 
mechanical proof. They find that, instead of the bottom being uni- 
formly covered with this Atlantic ooze, there are parts where it is 
rocky, and where the dredge is fouled; and from a letter which I saw a 
few days ago, I gather that Captain Nares is of opinion that there must 
be a movement of water over the bottom; that it has not that stillness 
which has been usually assigned to it; but that the water must be in a 
state of flow so as to keep some of the prominent parts bare. I do not 
know on what part this observation was made, but it may have been 
about this rise (pointing to the diagram), which seems to separate the 
area of the Atlantic between the Azores and America into two basins. 

In the instructions given for the ‘‘ Challenger’s’”’ work, 1 threw out 

a suggestion that the experiments for the mechanical determination of 
this current in the neighbourhood of the Azores might be effectual ; 
that mechanical determination being made in this manner. I was 
engaged with Captain Nares, and previously with Captain Calver, in 
the investigation of the under-current of the Strait of Gibraltar, and we 
used there a “ current drag.” It has two pairs of large vertical wings, 
fixed at right angles to each other, so as always to present an expanded 
vertical surface to the water, and to be caught by any current that may 
lay hold of it when floating it from a buoy on the surface. By making 

due allowance for the strain of any surface-current upon the buoy, 
which is a matter of very great importance in working out observa- 
tions of this kind, we found that there was not much difficulty in 

determining the existence of an under-current in those straits at a 
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depth of from 200 to 300 or 400 fathoms; but it has yet to be seen 
whether it will be possible to work such a current-drag at a depth of 
1,000 or 1,200 fathoms. Captain Nares, I believe, is very sanguine 
of suecess in doing so. This current-drag was worked with very 
complete success by the ‘‘ Shearwater” last autumn in the Straits of 
Dardanelles ; and Captain Wharton there proved the correctness of the 
prediction I had ventured to make, upon theoretical grounds, that in 
the Straits of Dardanel!es there would be found an under-current going 
inwards beneath the surface-current which runs outwards, in con- 
sequence of the difference of density—produced not by difference of 
temperature, but by difference of salinity—the specific gravity of Black 
Sea water being kept down to much less than that of the /Agean or the 
Mediterranean, by the excess of fresh water that flows into it above the 
evaporation. There is a similar inward under-eurrent in the Baltic 
Sound, carrying back salt into the Baltic Sea, as in this case into the 
Black Sea. On the other hand, in the Strait of Gibraltar, the under-cur- 
rent is outwards, the surface-current being inwards, the conditions being 
exactly the converse; for the water of the Mediterranean is heavier 
than that of the Atlantic, the evaporation being greater in amount than 


the fresh water it receives. The consequence is, that the column of 


Mediterranean water is heavier than the column of the Atlantic water, 
and therefore presses outwards. In the Dardanelles, and in the Baltic 
Sound, the outside water is the heavier, and presses inwards. 

Now I will take up the route of the “ Challenger” to show the 
objects contemplated in her work. She will, I hope, be able, on return- 
ing to the Azores, to make the mechanical experiments which I have 
suggested; as I believe it to be there, coming down between Iceland and 
Greenland, that the greatest stream of cold water is to be met with 

-the cold water that reduces the temperature of the great basin 
of the North Atlantic. You must not suppose from the look of an ordi- 
nary chart, that the channels of communication between the Arctic basin 
and the North Atlantic are nearly as wide as they seem. You know that 
in a Mercator’s chart all these northern distances are very greatly ex- 
aggerated; and the passage between Iceland and Greenland is really a 
narrow one. Between Iceland and the Faroe Islands, there is no deep 
water at all; for there is a bank of about 200 fathoms, which keeps all 
the cold water back. Between the Faroe Islands and the north of 
Scotland, there is a channel of 500 or 600 fathoms; and there, as | 
have shown you, there is a cold stream, great in itself, but nothing in 
comparison with the enormous area of the North Atlantic. J believe 
we shall find that, putting aside the North Pacifie, the North Atlantic 
has the highest bottom temperature of the great oceans; for cold as it 
is, coming down in one place to 344°, I believe we shall find all the 
southern oceans colder still. The ** Challenger ” will then go on 
dredging and sounding ail the way from the Azores, pretty nearly due 
south, keeping midway between the two great continents, and travers- 
ing the deepest part of the ocean as far as the equator; and she will 
then, after approaching the coast of Africa, cross towards South 
America, taking another section of the Atlantic just under the equator. 
This will be very important for comparison of the temperatures taken 
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under the equator, with the temperatures taken along the two northern 
sections. I have every reason to believe that under the equator we 
shall find it colder than it is found farther north; for between Sumatra 
and Ceylon, Commander Chimmo has met with a temperature of 52° 
at a depth of 2,500 fathoms, within five degrees of the equator. 1 
believe the same will be found here, and why ? Because you see there 
is an uninterrupted access of Polar water all the way from the South 
Pole. Whilst the North Atlantic basin receives only some tri- 
butaries of Arctic water, there is a great, broad, uninterrupted flow 
from the whole Antarctic area into the great southern oceans. 


Having touched at Brazil and Rio Janeiro, the ‘ Challenger” will 
then go across to the Cape of Good Hope, taking another section across 
the South Atlantic. Having passed the Cape, they will run to 
Kerguelen’s Land, in the summer of the southern hemisphere—that is, 
next January. They will thence take a section, by going due south, or 
as nearly due south as may be, towards the great ice barrier ; running 
as close to it in fine summer weather as may be considered expedient, 
and thereby taking a series of temperature sections, which will show 
us, not as here, the bands running nearly straight across, but what I 
believe will be an inclined plane. The temperature of 40° will then be 
found at the surface; and all the lower temperatures will come much 
nearer the surface than they do in this cross section. That examina- 
tion of the temperature is one great object of this part of the expedition ; 
and at the same time, the exploration of the animal life of these 
southern areas, as to which nothing whatever has been done, beyond 
one or two little scrapes at 400 fathoms taken by Sir James Ross, and 
a few specimens obtained by the sounding line. Returning thence, che 
“ Challenger” will proceed to Sydney, and will, [ suppose, remain 
there some little time for repairs, refitting, and rest. Then on starting 
from Sydney again, she will cross to New Zealand, and take a southern 
turn there; for there are a great many matters of very great zoological 
interest which it will be desirable carefully to examine. A good deal 
is known of the marine fauna of New Zealand, and what is known, 
leads us to the belief that there will be much to repay further research. 
In the Indian Archipelago, to which the “ Challenger” will afterwards 
proceed, the ups and downs of the bottom are very extraordinary. By 
the kindness of Admiral Richards, I have had particulars of the tem- 
perature-soundings sent home by Commander Chimmo; and it is 
curious to see the enormous depths sometimes met with in the neigh- 
bourhood of land. For instance, in the Celebes Sea, one of the deepest 
soundings was obtained that had ever been taken, about 2,800 fathoms. 
And I may mention that in all these soundings the temperatures corre- 
spond exactly with what we should expect when we consider what 
access the Polar water has to the particular locality. For example, 
here, as I mentioned, between Sumatra and Ceylon there is free access 
of Polar water; aud the bottom temperature is reduced to 32°. 
In the Celebes Sea, that access is made circuitous by the land; 
but still the thermometer goes down to 38°. In the Zulu Sea, 
the temperature resembles that of the Mediterranean; for it goes 
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down rapidly at the surface and then stops at 50°, and down to 
1,600 or 1,700 fathoms it is still 50°. The reason of this is to be 
found in the fact, that this little sea, though not enclosed on the surface 
more than very partially, is shut in below by continuous reefs, forming 
a sort of crater or cup; and w:thin that crater the temperature is con- 
stant, just as it isin the Mediterranean. ‘There is probably no more 
interesting region in the world for zoological and for temperature 
exploration, than this Eastern Archipelago; and we anticipate from it 
the richest harvest of results of both kinds. 

The ‘ Challenger” will go round the Phillippine Islands, New 
Guinea, the Solomon Islands, and will then pass northwards along the 
line of the warm current, which there takes the place of the Gulf 
Stream current in the Atlantic. This warm current is simply the 
result of the equatorial Pacitic current driving onwards until it meets 
the land, and then turned by it to the north, just as the Atlantic equa- 
torial is turned by it tothe north-east. From Japan, the “ Challenger ”’ 
will go across the Pacific to Vancouver’s Island, taking temperature 
soundings and dredgings the whole way. This is an entirely unex- 
plored bottom. I said just now that I ventured to predict that the 
bottom temperature in the North Pacific would be found higher than 
that of any other ocean, and why ¥ Because it has no communication 
whatever, as regards deep cold water, with the north Polar basin. You 
all know, of course, that the only communication of the North Pacific 
with the Polar basin is by Behring’s Straits, which is not only a narrow 
bunt a shallow channel, having no more than 20 fathoms of water. 
Through that shallow channel no cold water can come down, and 
therefore Behring’s Straits is practically a coast line to the cold water 
of the Polar Basin. Any cooling of the bottom of the North Pacific, 
therefore, will depend upon water that comes all the way from the 
South Pole; just as the cooling of this area between Aden and Bombay 
to 35° or 36° depends on water that has crossed the Equator. I quite 
expect to find that the temperature of the Pacific, even as far north as 
Columbia, may be reduced to 36° or thereabouts; but I do not think 
it can be colder than the North Atlantic, and I should expect to find 
it a degree or two warmer, in consequence of having no communication 
with the Arctic basin. (T believe that the cooling of this great mass 
of water in the North Atleatic must be due fully as much to water that 
has come from the South Atlantic as to the North Polar water, so 
small are the streams that can come even from the North Polar basin.) 

The ‘ Challenger’’ will then stretch out into the deep portion of the 
Pacific, keeping at a considerable distance from the coast till it is 
necessary to put in for supplies; and carrying on the same series of 
explorations in the eastern portion of the Pacific, as previously on the 
other side. We sugeested that she should run out rather further, if 
time allows, into the middle of the Pacific, taking a longer loop than is 
here laid down. Then the same series of inquiries will be carried on 
round Cape Horn and on the eastern side of South America. 

This is a general sketch of the work which she has to do; the purpose 
being, in the first place, the thorongh and complete Physical exami- 
nation of the Ocean as regards depth, the temperature at all depths, in 






































THE VOYAGE OF ILM.S. “ CHALLENGER.” 827 


all strata, the surface temperature, the currents, the movements of the 
surface by wind and other causes, the deep movement, the composition 
of the water in different parts, the specitic gravity, the proportion of 
saline constituents, and especially of the gases, which have a most 
important influence on the distribution of animal life, and the question 
of the universal presence of organic matter, which is one of the most 
interesting points of all. Dr. Frankland was quite astonished at the 
amount of this in the samples of water which we brought home, taken 
at some 200 or 300 miles’ distance from land, and at a depth of several 
hundred fathoms. The question will be to find whether the presence 
of organic matter is equally conspicuous in water from the great 
oceanic basins, as it was in our small corner. Then, of course, the 
examination of the Animal Life from all depths and in all parts where 
it may be found feasible to carry on these explorations, will be a 
leading object. There are certain bottoms, near land especially, which 
are very rocky, and where it is very difficult to work the dredge with 
success; and there, probably, it may not be possible to obtain all 
that would be desired. But still we have means, even there, of getting 
samples of great value ; and [ may just mention that one of the most 
important additions we made to our dredging apparatus was a sweeping 
apparatus, the bottom being not only scraped by the dredge, but 
swept by hempen tangles like swabs. (It does not answer, however, 
to employ wsed swabs ; we had to make them for the purpose, because 
it is only when freshly made, the adhesiveness of the fibre still remain- 
ing, that the swabs are effective.) ‘These tangles were most wonder- 
fully effective, not so much for bringing up shells, as for bringing up 
echinoderms and all kinds of crustaceans, corals, &c., that they laid 
hold of. I may give you, as an example of their extraordinary effec- 
tiveness, this circumstance, that in dredging near the Shetland Islands, 
our tangles came up loaded with one species of sea-egg, about the size 
of the top of my finger. This species had been previously known by 
ones and twos. There were, perhaps, half-a-dozen specimens of it in 
museums, not more. Our tangles came up, on a moderate estimate, 
loaded with 50,000 of them. Here are some that were cut off and put 
into this bottle exactly as they were laid hold of by the hempen tangles. 
I suppose there are fifty specimens in this bottle, and these were nothing 
to the mass we brought up. Again, our tangles came up over the cold 
area, laden with this beautiful comatula, which we had previously only 
known through specimens costing five guineas a-piece, brought from 
Iceland and Greenland. 

I have thus endeavoured, as fully as our limited time will allow, to 
place before you a general idea of what the work of the “ Challenger ” 
is. It is to carry out in these great ocean basins the kind of explora- 
tion which we had found effective in the short investigations which we 
had had the opportunity of engaging in ; thanks to the constant assist- 
ance of the Government, and particularly I must say to the unwearied 
kindness of Admiral Richards, who was always ready to promote our 
views; and thanks, I must aiso say, to the liberality of the Chancellor 
of the Exchequer, who, from the very first, took a very great interest in 
this inquiry, and to whom I went, before moving the Admiralty on the 
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subject of the “Challenger.” I first secured the cordial concurrence 
of the Chancellor of the Exchequer, who told me that anything the 
Admiralty considered to be proper in this matter, would meet with his 
entire support. I have felt it right on all occasions to state this, be- 
cause I believe the principle on which the Chancellor of the Exchequer 
proceeds in these matters is the right one. I do not say it may be 
always rightly applied, but I believe the principle is right, that what 
private enterprise can well do, private enterprise should be left to do ; 
bat what only a Government can do for the promotion of science, by 
its organization, by its means and appliances of various kinds, the 
State should do. On that principle Mr. Lowe has acted consist- 
ently, with regard to the three successive applications which we 
made for carrying on our previous work, with regard to two Kclipse 
expeditions, and with regard to this, the greatest of all, the “ Chal- 
lenger’’ expedition. With respect to any further propositions for Arctic 
research, or the like, it is not that he considers they are wrong in prin- 
ciple, but it is simply a question of policy as to whether it should be 
carried out. Itis due to Government to make these statements, be- 
cause nothing could have been more liberal and effective in every way 
than the fitting out of the “ Challenger ” expedition. Everything the 
Royal Society could ask for has been liberally done, and [ venture to 
hope that the results of this research will be such as to present what 
will be universally felt to be an adequate return for the expenditure of 
mental power and of money involved in its preparation and execution. 

The Crairman: It is impossible for any one to have listened to this 
most interesting lecture of Dr. Carpenter’s without perceiving the 
amount of scientific knowledge and of rare analysis which he has 
brought to bear upon it. His elaborate report to the Royal Society last 
year on the scientific researches of the vessels just mentioned, and more 
especially his own vast labours, must be studied to be appreciated as 
they deserve. And now that he has lad the goodness to foreshadow 
what may be reasonably expected from the work of Professor Thom- 
son and his excellent staff on board the ‘‘ Challenger,” [ am sure [ only 
anticipate your wishes by giving expression to the thanks that are due 
to him for his very interesting lecture. 


EXTRACT FROM A PAPER READ AT THE “BRITISH 
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE,” 
AT BRADFORD, BY CAPTAIN J. E. DAVIS, R.N., ON 
“THE SCIENTIFIC VOYAGE OF THE CHALLENGER.” 


(Appended at thie V'¢ pve t of Dy. Carpente r.) 


Tue “Challenger” has now accomplished a natural division of her 
important voyage, as she has passed out of the North Atlantic into 
the South. From England she went to Lisbon, Gibraltar, Madeira, 
and Teneriffe. From the Canary Islands to Sombrero and St. Thomas’. 
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From St. Thomas to Bermuda, then across the Gulf Stream towards 
New York and to Halifax. From Nova Scotia back to Bermuda, and 
then across the ocean to the Azores, and from the Azores to Madeira 
and Cape Verde islands, from which place the last accounts were re- 
ceived. My remarks, therefore, will be confined to that division. 

The labours of the voyage may well be considered dualistic, viz., 
those of the natural science department and that pertaining to hydro- 
graphy. I shall confine myself to the labours of Captain Nares and 
his nautical and hydrographic staff, leaving those of Professor Wyville 
Thomson and his natural science staff to others more conversant with 
the subject than myself; and although admitting the vast scope of the 
Professor’s labours, | claim for the one branch equal importance with 
the other, for it is obvious to the most casual thinker, that the skill 
(which may be considered a branch of practical science in itself) 
required in getting a correct depth of the ocean at 5, 4, and 5 miles, to 
dredge or trawl in equal depths, to obtain a complete series of tempe- 
ratures at different depths, fixing positions, measuring meridian dis- 
tances, and other hydrographical work—and this apart from the usual 
toil of the navigator and seaman—is no ordinary manual labour; and 
if the mass of ooze brought up by the dredge would, from want of 
knowledge of natural history, be useless to this branch of the expedi- 
tion, it is equally clear that the deepest knowledge of natural history 
lore would be similarly useless without the skill that brings the “ grist 
to their mill;” therefore I think I am quite correct in claiming equal 
importance for the two divisions of work. 

The “Challenger” sailed from Portsmouth on the 21st December, 
and on her passage down channel and across the Bay of Biscay, en- 
countered the weather very generally met with at that season of the 
year; however, it settled things down and shook everything into its 
place, and fortunately, as sounding was impracticable, the ground over 
which they passed had been previously examined, so there was no loss 
of time. ° 

The first deep sounding in 1,125 fathoms off, but to the southward 
of, Cape Finisterre was not very successful, for the line parted when 
heaving in, and a thermometer was lost; nor was the first attempt at 
dredging more so; the dredge certainly came up, but bottom up, so 
the result was iil. The second trial proved more successful, and some 
bright-coloured star fishes and other animals were brought to light. 
Another attempt at dredging was made in nearly 2,000 fathoms, but 
whether it fouled the Gibraltar and Lisbon cable or a rock, it mattered 
little, for after trying seven hours to extricate it, the rope broke and 
the dredge was lost. 

The “Challenger” reached Lisbon on the 5rd January. The King 
of Portugal visited the ship, and the ship sailed on the 12th. 

One part of the duty in deep sounding is to ascertain the true depth 
of the ocean, and another part to remove bad or doubtful soundings 
and vigias. <A vigia, a word from the Spanish, is a reported danger in 
mid-ocean. A piece of wreck with the sea breaking over it, a vessel 
bottom up, or even a patch of weed, has often been reported as a rock 
by some captain, seen by him, perhaps, through fog or in thick 
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weather, and it takes its place on the chart; once there, it remains some- 
times for years, to the terror of the navigator, until a few casts from a 
deep sounder in the vicinity, and a careful look out in passing and re- 
passing the supposed danger, causes it to be expunged from the charts. 
In respeet to doubtful soundings, the difficulty is greater, as may be 
imagined. On leaving Lisbon, the ‘ Challenger’? sounded in the 












vicinity of two of these doubtful soundings, two rocks of 370 and 423 
fathoms, and obtained 1,270 fathoms near them, and 1,580 between 
them; and although the presumption is that they do not exist, still 
from what I shall have to remark as I go on, it would be almost pre- 
sumption to assert it, and am instance occurred the next day to bear 
me out in this, as in dredging off Cape St. Vincent, where the dredge 
was let down in 525 fathoms, the ship quickly drifted into 900 fathoms, 
so steep was the incline. 

From Gibraltar the ‘* Challenger” proceeded in a westerly direction, 
in order to get on the direct line between Lisbon and Madeira, as laying 
a telegraph cable between the two places had been contemplated, and the 
soundings on that line were required for it. It will be observed that 
much deeper water was obtained on the way out, than at the extremity 
of the line. In 10° west, 2,500 fathoms were obtained, while 60 or 70 miles 
west of it, only 1,500, while still shoaler water is found outside. This 


lead to the hypothesis that another, but submarine, basin exists, 
similar to those of the Mediterranean and Black Seas, having gn out- 
let between Madeira and Canary islands; and the soundine afterwards 
d of 2.4.00 fathoms, almost midway between the islands, would 


obtain 





add to the probability of the inference being correct. A more minute 
( j i of the vacant space between the African coast and the 
‘ of soundings would be most interesting ; and could the 
contours of this sea be drawn, with Madeira on the one hand rising 


ne 13,000 to 20,000 feet above the neighbouring land, and Teneriffe 
on the other, towering some 4,000 or 5,000 feet beyond that, how it 
would dwarf into insignificance our Gibraltar and the noble headlands ( 
we now think so much of! On the line of the proposed eable the water 





deepened to 2,000 fathoms towards Madeira, and that depth was 
carried close up to the island. 

The “Challenger” reached Madeira on the 5rd February, leaving on t] 
the 5th for Teneriffe. At Teneriffe a party of the naturalists ascended t] 
the peak up to 9,000 feet, and they wished to complete the ascent, but tl 
could not prevail on the guides to accompany them. in 

Leaving Teneriffe on the 14th, a course was shaped to the south- 
east, and when 57 miles from the Peak, 1,890 fathoms were obtained. 

At this station the specific gravity of the water from the bottom na 
was less than that at the surface. The weather being fine, the oppor- thi 
tunity was a good one for trying Mr. Siemen’s ingenious differential be 
resistance. coil. It was tested in comparison with the Miller thermo- thi 
meter at 100, 200, 500, 700, 800, and 1,000 fathoms respectively. The sid 
difference at 100 fathoms was 2°— in the Seimen’s, which gradually thi 
changed to 2°?+ at 1,000 fathoms. With any motion in the ship, i whi 
the difficulty in reading off a delicate galvanometer appears to be | jing 


wu insurmountable objection to this otherwise valuable instrument, Thi 
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the absence of the reeular thermometers, could not be de- 
pen id ed Ol. 

The serial observations of the temperature of the ocean at various 
depths were now commenced, and as this is decidedly one of the most 
important objects of the voyage, I may be pardoned briefly describing 
the modus operandi of obtaining them. One thermometer only is 
secured to the sounding line just above the sinkers to register the 
temperature of the water at the bottom, but for ale serial tempera- 
tures, a Jine is used specially for the purpose, to which a leadjis attached. 
A thermometer is secured to the line near the lead, weve lowered 100 
fathoms, then a second, and at 200 fathoms a third, and so on, as 
o trust the line with—as each thermo- 
i The line is let out to 
in. Asthe thermometers come up they 


many as pru oe nce Pp ctates 
mecter 18s secured te 
1 
] 





00 fathoms and 
we carefully released from the lme, the indices read and entered in a 
book, with the corresponding depth and number of the instrument. 
The pace is then repeated until the series is compleie. In some 
localities, as in the Gulf Stream, these temperatures are taken towards 
the surface at every 50, 25, or even 10 fathoms, but the serial tempera- 
tures have not been carried beneath 1,500 fathoms, as it will be seen 
by the sectional drawines that the temperature decreases but little 


from that d pth to the dk pest water, so that for all practical purposes 





it is subici ient. ‘The observations, in all cases, have been taken at the 
+7 is lh . ar —_ lily be Ly: — -. 
me re ive depths, so that conclusions can reaauy be Grawh trom 
LC] — pant To, 
As might be expected, in the vicinity of volcanic islands, there were 
reat Inequalities in the bottom, and 50 miles outside, a depth of 1,945 





1ed, 
showing some steep acclivities and depressions. The bottom speci- 


fathoms, 1,525, and\near that, to the southward, 2,220 were obtai 


‘oincided with the soundines; from the shallower 
ounding, stones, sand, and shells were brought up, whilst from the 


others, globegerine ooze. 


mens brought 1 


Th water deepened to 5,150 fathoms at two-fifths the 
he seetion, and then shoaled to 1,900 at three-fifths the 


tance on 








cepening again gradually to 3,000 fathoms 300 miles from Sombrero: 


thus there appear to be two deep basins or valleys with a rise between 





them, and agreeing in contour with a few soundings obtained more to 


the southward. The section from Cape Verdes to Bahia will be most 


intere ting in Cc mnectic h with this part of the voyage and the two 
leeps found 
Another point of observation in this line of soundings is in the 


iture of the bottom; in all the soundines exceeding about 2,700 fathoms 


he bottom is red clay, while in the shoaler water of the bank 


> 
é 


etween, if is ooze,and J cannot but think that this circumstance, 
have an important bearing in the con- 
sideration of the physical condition of the deep. At one sounding on 
this line, that taken on the 21st, in 2,740 fathoms, the sounding rod 
when it came up, was found to be entangled in the first 100 fathoms of 
iine, that quantity having been paid out after the we ights were down. 
This proves that the bottom water at that time must have been per- 
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fectly still, and that the rod must have been sticking upright in the 
mud at the bottom. 

On the 14th March, in 1,900 fathoms, the hempen tangles attached 
to the dredge brought up, what Dr. Wyville Thoinson calls, a “ hand- 
some decapod crustacean.” I should probably call it an overgrown 
prawn, about 5 inches long—its generic name is “* Deidamia leptodac- 
tyla ’—but my object in mentioning it, is in the remark that it had no 
organ of vision, indeed no eye-stalks. Now, witheut getting away from 
my subject, it will be a nice question as to where the use of eyes ceases 
in ocean animal life. It certainly will not depend on the penctration 
of light through the ocean depth, as Dr. Carpenter brought up animals 
with well developed eyes, from a depth where no one can pretend to say 
there could be light; and if l remember rightly, phosphoric agency was 
brought to bear, to account for it; but 1 must not get out of my depth 
in the natural history department, but Professor Wyville Thomson 
mentions many strange anamolies in ocean animal life, which doubtless 
will be well considered on the conclusion of the voyage. Permit me, 
without further comment on this line of sounding, to bring you to 
an anchor at once at St. Thomas; this occurred on the 16th Mareh. 

An examination of the deep-sea-temperatures between the Canary 
Island and the West Indies is interesting. They show a stratum of 
water of equal temperature of 49°, at a uniform depth of about 
380 fathoms, the water above gradually increasing in temperature, and 
that below decreasing. The temperature at the bottom varies but 
little, it being 35°6° on the African, and 34°9° on the other side of the 
Atlantic. 

On the 24th the “Challenger” was again under way for Bermuda, 
first taking some soundings, and dredging in the immediate vicinity of 
the islands, and then stretching away to the northward towards Ber- 
muda. 

On the 25th, when only 80 miles from the land, a sounding was taken 
of the greatest known depth in the world, viz., 3,875 fathoms (nearly 
43 miles); not imagining that so near the islands so great depth of water 
would be found, only 5 ewt. of sinkers were used with the Hydra- 
machine, two thermometers and a water bottle were attached to the 
line. The line was Ll hour 12 minutes in running out, the last 100 fathoms 
taking 5 minutes 15 seconds: the progressive time intervals here proved 
of great value. The small dredge was let down, and this extraordinary 
depth was dredged with 5 miles of rope; the dredge on coming up 
brought a small quantity of mud, but with little sign of animal life. 

From this deep sounding, the water shoaled 1,000 fathoms, at a 
distance of 110 miles, and then continued without any great alteration 
until close to Bermuda, at which place the “ Challenger” arrived on 
the 4th April. 

The several deep soundings taken around Bermuda, prove it to be a 
peak on which the coral animals have built the islands; and from the 
fact of there beirg considerable magnetic disturbance at different 
stations on the islands, it may be inferred that, unlike the coral forma- 
tions of the Pacific, there has been no subsidence of the mountain. 
There are two or three other peaks similar to that of Bermuda, for 


























THE SCIENTIFIC VOYAGE OF THE “ CHALLENGER.” 


instance, the Sainthill and Milne banks, one with 100 fathoms, the 
other with 80 fathoms on it. These are well authenticated soundings, 
and had the peaks been a few fathoms nearer the surface, doubtless 
we should have had two islands similar to Bermuda. 

The ‘* Challenger” left Bermuda on the morning of the 21st April, 
and soundings were taken in the immediate vicinity of the island. On 
the 24th, when 45 miles to the westward, after sounding in 2,650 
fathoms, and when the dredge was at the bottom, a boat was lowered 
and anchored by the dredge, and the surface current was ascertained ; 
the currents at different depths were then tried down to 600 fathoms ; a 
movement was found to 500 fathoms, but the observations varied so 
much in direction and force, as to preclude any deduction from them. 
They were again tried 200 miles to the north-west with more uniformity 
both in direction and force. 

Proceeding to the north-west towards New York, the deepest water, 
2,850 fathoms, was found about midway between Bermuda and the 
southern edge of the Gulf Stream. Soon after noon on the 30th, this 
southern edee was crossed, the temperature of the surface-water 
changing suddenly from 65° to 72°; a sounding of 2,425 fathoms was 
obtained just before it was reached. On the Ist May, being in the 
middle of the Gulf Stream, great interest was evinced in the day’s work. 
The temperature of the surface-water had here increased to 75°. The 
preparations for sounding were made with great care—4. ewt. of sinkers 
vere attached to the line, and in lowering them into the water, a strong 
current at once became evident, setting to the E.N.E., which necessi- 
tated the ship beine steered to the W.S.W. at the rate of three miles an 
hour, in order to keep the line “ up and down;”’ each time the line 
was let go, the bight went astern on the surface; the line was then 
held from running out, until if was again up and down, when it was let 
eo again to be checked after another LOU or so fathoms had run out, 
this of course rendered the time-intervals of no avail. At 1,800 
fathoms, the line carried away, and another trial was made, and after 
2,600 fathoms had run out, supposing it had reached the bottom, it 
was hove in, but the weights had not disengaged, and there was no 
sign on the rod that it had touched ; it was therefore only recorded as 
a “no bottom’? sounding. The current-drae was then lowered 100 
fathoms, and the surface-current passed the watch-buoy at a very slow 
rate; at 350 and 400 fathoms, the surface-current ran past it at the 
rate of a mile and three-quarters an hour, so that probably at that 
depth there was no current, as the current of from three to four miles 
an hour acting with great power both on the watch-buoy and on the 
line to LOO fathoms, would be sufficient to move the current-drag at 
the rate to make up the difference. From some serial temperatures 
taken in the afternoon, it was considered that the Gulf Stream at this 
position did not extend beyond 100 fathoms in depth, for after that, the 
water got rapidly cold, showing that a mixture of the Labrador 
current and the regular warm water of the Bermuda regions was taking 
place. 

Conclusions were also drawn from these and other observations, that 
at this section of the Gulf Stream, it is 57 miles wide and 100 fathoms 
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deep, that the rapid current was only on its western edge, and did not 
exceed a breadth of 15 miles, that the rate of the current is 55 to { 
miles an hour, and that the temperature of this belt of rapid current 























exceeded by > ‘cam I 
the bank ext the ¢ | 
soundines tal pank 
On the 1! left n 
voyage to B ! unded close to th yosition of 
the Hope bank, on which there is said to be only {9 fathoms; but no 
indications of it were found. On the 25rd the Gulf Stream was re- 
entere d, and as mnding obt ined of 2,800 fathoms. Phe next di th 
warm water of the stream Was found to extend only 50 fath mms CoO 
Krom the southern edge of t tream the depth 1 about th 
same, 2,600 fathoms, to Bermuda 
In the return vovage across the ocean to the Azores, there is not 
much to comment on: the water suddenly deep ned to 2,560 fath 
at a distance of G0 miles from Bermuda, and then gradually to 
2 R50 the deene water, 2.875 fathoms, b ino one-third the distance 
from Bermi the next third | 
the i r¢ » OOO ‘ ) 1.00 ) f ‘ n . 
wh la uw EF l 11 
down at t] I n th 
ck yt] 's oa \ »>Succ Vv bro 
WY From or -( yw 
I 
brought up, b! ! ny 
vhich I do i) O ho and | 
lly a that a smallturtle was caught, ¢ L with barnacles an 
small erabs: he must have been some tn at sea, and s decided]; 
out of his latitude, the barnacles and eral d i »pl | 
but | am reaso1 al ly doubiful if the turtle 
On the 27th June, when about 220 miles fro:n Flores, obser 
for sub-currents were again made, with the same inconeruity of 
direction; for wh le the ice current ( to the s yuthward, that : 
50 fathoms was S. 59° E., and at 100 fathoms N. 82° K., but th 
serial temperatures denoted a remarkable chan in the iso-thet | 
lines. evidently owing to the under current ; the trawl, on comine’ up, 
was found entwined round the spar, a d 25 fathoms of rope foul of th 
spar, this was attributed to the strong under current 
The * Challenger” reacl Ist July, but small-pox being 
prev lent on the 1 and proceeded to St. Michael 
where her mates recrui » few days they were ther 
ereatly enjoy d the t tiful island, of which, com- 
known. Leavine St. Michacl’s on the Oth, 


paratively, so little is 
soundings were taken to Madeira, the depth being tolerably even 
9 G00 fathoms, rising towards the islands. From Madeira, a c 





was shaped direct for Cave Verde Islands, passing westward of the 


Canaries. Midway between Madeira and Palma, 2 400 fathoms wer 
found, while southward of the last-named island, only 2,000 fathom 





were obtained: hut midway between the Canaries and Cape Verdes, 11 
i to 2.000 towards the 






: : : ‘gt : : 
‘nereased again ©» 2,400 fathoms, shoaling again 
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westernmost of the Cape Verde Islands. The “ Challenger” r 
St. Vincent on the 27th July. 

L have not attempted to eo into the detail of all th soundings taken, 
nor have I stated when and what serial tem) ‘atures were taken, and 
where dredeine and trawling were carried on. Did I attempt it, it 
would sound but a jumble of statistics without imparting knowledge. 
I can only touch the leading and most striking features of the voyave, 
leavine to the student the eareful consideration of the 'so-t] ¢ 


to the movement of the 





=e ; : . 
diagrams, whi with interest in ree 








© oy) 





ereat waters.” 
Tn thus sketchu oO the work ace miplished by the expediti nh in the 
first seven months of her voyage, but a poor conception can be ha | 
the labour, trouble, and anxiety attending its execution. To summarise 
it is impossible, but without taking into account any soundings taken 
under 1,000 fathoms, 48 were taken between 1,000 and 2,000 fathoms, 
56 between 2,000 and 3,000, and 4 exeeeded 3,000, and in these LOS 
soundings, there was only one miss. In sounding alone, 243 miles of 
line have been run out and hanled in again. At about 60 station 
either the trawl or dredge was let down, and the quantity of ro) 
veered ouf was from one-third to one-fourth more than the depth of the 
water. At upwards of 50 stations, serial temperatures were observed 


vencrally at every 100 fathoms to 1,500, and these supplemented by 





many intermediate observations between. Near the surface the quant 
of line veered out and hauled in again for these two purposes, it 
impossible to estimate, and this has been the work of the nautical 
branch, irrespective of magnetic, hydrographic, and (I suppose we 
must call them) 3 

The accompanying chart. of the ‘* Challenger’s ” route, with sound- 
ines, &e., is inserted with the kind permission of the proprictors ¢ 


i I 


iecteorologie observations. 


* Ocean Highways,” a journal devoted to geographical record 
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A PROPOSED METHOD OF MOUNTING HEAVY ORDNANCE 
AT SEA ON THE PRINCIPLE OF THE BESSEMER 
SALOON. 


By Lient.-Colonel A. Srrance, F.R.S., Inspector of Scientific Instru- 
ments to the India Government. 


A sHorT time ago, two letters from me, bearing the title of “A Ship 
of the Future,” were published in the Tiines newspaper.* In_ these 
letters I made the proposal indicated by the title of the present paper. 
The proposal appearing to the Council of this Institution worthy of 
further consideration, they did me the honour to bee me to prepare a 
paper on the subject, a request with which I felt bound to comply. I 
nndertook the task, however, believing that more licht would be thrown 
on the questions to be mooted by the discussion which they will, as I 
hope, undergo at the hands of accomplished Naval and Military Officers 
and Engineers in this theatre, than by the contents of the paper 
itself. 

It is not without misgivings that, as a landsman, I venture to address 
seamen on naval guns and ships of war, and I must, at the outset, 
bespeak their indulgence for ; my inevitable shortcomings whilst 
struggling in a foreign element, and bee them, if I should happen to 
get out of my depth, rather to give me a friendly lift than force iny 


* 30th November and 6th December, 1872. 
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head under water, yielding me credit for at least honesty in my 
endeavour to contribute something to the most difficult and the most 
important national problem of the day. 

So many descriptions have lately appeared of Mr. Bessemer’s con- 
trivance for giving stability to the saloons and cabins of Channel 
passenger ships, that I think I may, in order to economise time, take 
for granted that the main features of his arrangement are pretty gene- 
rally understood by such an audience as this. The idea of mere 
suspension to counteract a ship’s motion is probably as old as the ides 
of ships themselves. But mere suspension, as every one knows who 
has observed a binnacle compass, or a hanging lamp at sea, is insuffi- 


cient to secure perfect quiescence. The point of suspension itself 


partakes of the general motion of the ship, and this communicates 
always an independent swaying motion tothe suspended body. Various 
frictional devices have been adopted for the purpose of lessening this 
swaying motion, the success of which have been, and could only be, 
partial. Mr. Bessemer is the first, so far as [ know, who has gone to 
the root of the matter, and devised appliances to arrest these swaying 
movements, by means of an active external force under the control 
of human agency. Many mechanical contrivances are applicable to 
the purpose, but probably none would equal in simplicity, sensitive- 
ness, durability, facility of manipulation, and power, the peculiar 
hydraulic apparatus which he employs. In his Channel ship, he has 
applied his invention to counteract only the rolling motion of the ship ; 
but he has stated publicly, what cannot be doubted, that the same 
arrangements can be applied to counteract the ship’s pitching motion 
also. Mr. Bessenter has recently shown me his large collection of 
elaborate drawings, illustrative of his labours on this subject, many of 
which exhibit clearly a variety of ways in which cabins and saloons can 
be suspended and controlled in two rectangular planes, se as to counter- 
act both rolling and pitching. 

Assuming that this can be done in the case of’a large ship’s saloon, 
it appeared to me,—the moment I saw Mr. Bessemer’s great working 
model,—that, by the application of the same principles, the platform of 
a naval gun could equally be kept horizontal. I accordingly threw out 
that suggestion in a letter to the Ties, and Mr. Bessemer immediately 
wrote to the same journal,* approving of it, and adding that, “he does 
‘not hesitate to say that all Colonel Strange has proposed is perfectly 
‘ capable of realization.” It is here right that I should mention that 
Mr. Bessemer, whom I had then only met once in my life,f gave me full 
credit, in very handsome terms, in the letter above cited, for the 
originality of my suggestion. Justice, however, requires that I should 
add that he has since shown me the specifications and drawings of his 
patents relating to suspended saloons, and that these contain distinct 
allusions to the applicability of his invention to the mounting of Naval 
guns. <An act of spontaneous generosity such as this is too rare to be 
passed over without full and public acknowledgment. 


* Srd December, 1872. 
+ I may further mention that I am in no way connected with Myr. Bessemer by 
any pecuniary interest, nor am I a shareholder in the Bessemer Saloon Company.—A.S. 




















































The great advanees which, within a comparatively recent period, 
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wha on | id would be ci nsicl ig | accurate fire. lf we take a quart r 
of listance of the enemy, as our standard of comparison, 
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dey 1 of the shot will be 230 feet, or from 10 to 15 time hi 
width of the object fired a I} deviant L increases or diminishes 
directly the distanee or the a ole of motion, and , therefore, 
readily be deduced for any given case by bearing the numbers iit 
mind. The ne de of fir ne at sea may be briefly des vibe d, in eeners | 
terms, as follows :—The sight havine been adjusted the assumed 
distat the gunner watches the rar of the eun: at one extreme of 





that no advantage is to be « xpect d from arrangements which, 1f prac- 


tically feasible, will substitute comparative certainty of fire at sea, for a 
system largely partaking of chance. 

| have endeavoured To obt: } dat: fi l’ esti deerce of 
iccuracy now attainable at s under ordinary of weather, 
but have not been successful in discovering any extensive series of well- 
considered and atisfactorily-exeeuted experinu if on thi 
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pleasure of being personally acquainted, is looked up to as one of the 
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ks on the subject before us. He says :*—** Unfortunately, 





° 1 ] ; ] M¢ M4 : 
obtain them, as they can alone be obtaimed by « xperiment. g 


} 


6} ay / wT) ; . f 4 7 arh ‘ mnt 
Monarch 7 qiven time in the open sea, and what amow 





1 
P st ¢ , ] 4 . 
‘of damage will they do’ And I must own it has struck me a 
alarminely iwvestive that I cannot get an answer off-hand to e/fhe 
7 / Nobody seems to have made the «; leulation, even with Su 
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“number of shots which will strike a given vertical tarect at a eiven 





* range, when fired froin a steady platform, are obtainable, but such a 
* determination must be a very fallacious euide as to the vesulls ul sea: 
nor am I sure that even the materials obtained have bec 1 applied to 
‘determine the practical question.” This paper was read on 3rd April, 
IS71. I have not been abie to ascertain that our knowledge has since 
made much progress regarding one of the two questions here referred 
to by Captain Colomb. namely, acenuraey. with which alone we are: 
present Co? ned 
Captain Color t] ls to d : h his usual ability, the 
meacre data in | HOSS and tinall the eonclusi 1 tl 
xpre d 
I must make isonable assumption on the facts Tam possessed 
of, and state 1 position between the result deduced from the 
Vigo experim t and thos« ken from 7 e fi , an T | y 
‘down that 10 per ¢ it. of the *‘ Mon ‘ch’s’ shot will strike a 
] 
** Monarch’ in action at 1,000 yards.” 
Now | thi admit tl h 1 ul S oniy one si 
ton hittine a | ( her H 1 vid field 








for improvement. It is clearly and ably shown by Captain Colomb, 
that into modern naval warfare, time will enter as a powerful element, 


and time is obviously identical with accuracy, other thines being equal. 




















It is scarcely necessary, however, to insist on what is on e\ ry hand 
admitted. not merely by naval artillerists, but p: rhaps even more 
explicit y by naval architects, one of whose main « jects for years has 
been to confer on, vessel of war the steadiest possib! 
° oe } id s E ‘ 1, { } 
IS WCil KNOWN that maximum rendiness of piatrorm Is t 
+15 : 1°71 . J pa 1 
With Maximum stapilty or salety Irom capsizine, th ) 
me | a Le “ee - ; ara 
realize these antagonishe conditions has cost our naval i 
the oreate st anxiety, and contributed to, if it did not direetly | 
about the ter ble loss ft thre 
My present pape acco n tion 
n the ex ct words prep | cil) yl Hi 
Gi ” 1- Ras a { . ‘eer 
proposal,” and makes no pretence to be a demonstration. It would 
pe quite ble, « | s her say entire ly beyond the seope of 
ny ability, to give in the course of one hour a complete demonstrati: 
oF what is an intricate problem, almost indeterminable for want of data, 
"arpa ; ne en Anotnce t 4 
and aiso to place surly before you the consequences Towne rom its 
<( lution. 
I must therefore put my case | ypothet eally rather than areumenta- 
tively, I must take a ereat many thines for granted, and base my 








proposal on postulates in default of proofs. But when you come to 
now the extreme moderation of my proposal you will, I think, allow 
there ean be no erent objection to its adop ion, My postulates, or. if 


you will, my a SuUMptions, are 


11 
‘ADIC,. 





1. That increased aecuracy of fire at sea is ve ry dé 


] 
‘hat such accuracy is at present defined less by t 


ne precision of 
our naval guns, than by the unsteadiness of their platform. 
>. That steadiness of platform has hitherto been soneht by means of 


modification of ihe hip’s external form only. 
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4, That steadiness of platform, so sought, is limited by considerations 
of the ship’s s ability or safety from capsizine. 

5. That hence, if the demand for steadiness of platform can be com- 
plied with by internal appliances, naval architects will be unfettered in 
their endeavours to give the maximum stability and sea-worthiness to 
ships of war. 

©, That Mr. Bessemer’s system of controlled suspension is applicable 
as a2 means of securing a high degree of steadiness of platform by 
internal construction. 

The definite proposal IT now make is, that this controlled suspension 
should be put to the test of careful and impartial trial. There would 
be two main points tO test : First, whether Mr. BY ssemer Can, as he 
has said both publicly in the Ties and privately to myself, that he can, 
desion mechanism fitted to carry heavy guns on board ship, and to 
maintain the horizontality of their platforms, even in. bad weather, 
within an extreme range, In any plane, of one degree ; and secondly, 
whether with guns so mounted, the accuracy of fire will be much 
ereater than under the present system As to the first point, the 
illustrations and explanations of Mr. Bessemer satisfy me that, though 
there will be many difficulties to ove reome, on which, as matters of 
detail, I have no time to dwell, he will suecesd in the undertaking. 

As to the second p int, [ can only express my anticipation that the 
result will be a very oreatl advance in naval gunnery, calculated to 
bring out, and turn to effective aceount, the enormous improvements 
which have in modern times been made in artillery implements of all 
| 


iC- 


kinds. But it is evident that the introduction of a gun platform ¢ 


void of sensible aneul i moti Nn, will necessitate a radical revision oO 


a 

our present system of naval gunnery, amounting to a revolution; and 

as it may be some time before the drill best adapted to the new system, 
| 


is settled, and me} thorougchly trained to perform a the whole of the 


gvood effects of steadiness of platform may not immediately show 
themselves. , , 

Qne part of the drill which ] apprehet do will undereo a total chanee 
will be that vertical aiming by eye along the sights of naval guns will 


be, under all o ‘dinary circumstances, dispe ised with. Since gravity, 
assisted by Mr. Bessemer’s hydraulic apparatus, supplies a practically 
permanent horizontal plane, the gun may be set vertically to the eleva- 
tion require d by the distance of the object (in any Case supposed to be 
known approximately), and the moment for firing will be intimated by 
a spirit level, the indications of which can easily be conveyed by optical 
expedients, to any part of the ship in which it may be most con- 
venient to post the man appointed to fire the gun, electricity being of 
cours¢ employed for fizving it. The horizontal direction or training of 
the gun will, in the case of bow-firing, which seems every day to be 
advancing in favour, be viven by the man at the helm, and the truth of 
the alignment can be conveyed by optical means to the same field of 
view as that in which the indications of the horizontal spirit level are 
made visible to the gunner charged with the duty of firing. 

[tis right that I should here mention that Mr. Bessemer foresees 
He proposes to add 





another solution of the problem of accurate firing. 
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a peculiar apparatus, invented by himself, which shall enable the gun 
to fire itself automatically at the very moment when it shall have been 
brought by the motion of the ship, unaided by any suspension arrange- 
ment, to the vertical elevation required by the distance of the object. 
The apparatus in question of course fires the gan by means of an elec- 
tric discharge. I shall not attempt to describe its details, but shall 
leave that for Mr. Bessemer to do when and how he sees fit. But : 
have examined it, and believe it will act efficiently in the case of : 
broadside gun, which is subject principally to one motion only, na ain, 
the vertical motion caused by the rolling of the ship. Iam doubtful 
whether in its present form it will do for bow guns, which, being 
affected by the pitching as well as the rolling of the ship, are subject to 
very complex movements, rendered the more so by the fact that the 
most energetic of them, the rolling, is perpendicular to the line of fire, 
und takes place round an axis not coincident with the axis of the 
eun. 

Mr. Bessemer’s self-acting igniter is, however, eminently deserving 
of trial. [ am disposed to think that a combination of this with 
the controlled suspension will be better than either, separately, for 
bow euns. 

The trial of these two contrivances need not be an expensive under- 
tuking, and the object sought to be obtained with them, fully justifies 
its cost. The result to be aimed at, should be more of a comparative 
than an absolute character. Hence the two systems, the old and the 
new, should be pitted against each other. To do this, two ships should 
be employed. The one representing the old system should, in order to 
vive it fair play, be of a build giving a reasonably steady platform. 
The ship carrying the new appliances may be a good sea boat of ordi- 
nary build. The guns, projectiles, and powder in both should be 
absolutely identical in every respect; and, in order to eliminate unsus- 
pected differences, the guns should be interchanged frequently. Practice 
should be made in all weathers and at all distanees. The gunners em- 
ployed for working the old system should fairly represent the skill of 
the day, and those employed for working the new system should be 
placed for instruction under its advocates or representatives, and the 
experiments be tried under their supervision. 

I will now, for the sake of argument, anticipate the result, and 
assume it to be decisively favourable to the new system, and will 
proceed to inquire what would be the consequences of such a result. 

First, it can hardly be doubted that, if by means of these con- 
trivances, we can make at 1,000 yards, say six or eight hits in ten 
instead of only one in ten, which ¢ Captain Colomb estimate ‘'s to be the 
present practice, it will be expedient to apply them in existing armour- 
clad ships. We shall then have combined the maximum attacking 
with the maximum defending power in the same vessel, and have thus,— 
supposing these contrivances productive of no inconveniences with 
regard to internal arrangements,—undeni: vbly improved her as a fight- 
ing machine. The fair probability of such a result would certainly 
justify the moderate cost of testing these appliances experimentally. 

But may we not extend the range of our thoughts, and speculate on 
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the possible influence of accurate firine at sea in all weathers on the 


ereat problem of the construction of our ships of war ? 

it is of no use to ery out against another reconstruction of our Navy, 
another there will be, and another and another, until the restless brain 
of man sinks to repose, or the secrets of nature have been exhausted. 
it will not do to say “ let well alone.” w here nothing is settled, nothing 
is well. It will not do for Engla 






id to wait to see what other nations 


are doing, and ** govern herself accordingly.” = In Naval supremacy at 
least. whatever she may do in other matters. she must lead if she is to 
exist. On no point, on ho questi n oO; oliey, are Knolishmen gO 


perfectly unanimous as on this, that their Navy must be the most 

advanced in efficiency, and the most powerful in the world.  Self- 

interest, prejudice, excusable love of old and hitherto successful expe- 

dieuts. financial considerations, must all yield to the well-grounded 
] 

when the lamb shall lie down with the lion, the vast domini mS under 

ish Crown can be secure only on the condition that our Navy is 


conviction that, until that happy but apparently remote period arrives, 
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upre on eart 
Aud here | mu eive voice to the feeling which Oppresses many a 
httul Enelisl nan, —that Naval questions are made t ) much tl 
battle-field. Of this dangerous tendency we have had but 
some lamentable examples, on which, in this Institution, it 
ould not be prop to dwell. But it is impossible for one 
pendent of political shackles as Iam, to approach the subject on 
which IT am addr re wu without looking back to the party contests 
ch it has ah t inv bly provoked, and without protesting against 
the unpatriotic and dangerous subordmation of imperial, to individual 





id political, interests, which has SO often interfered with sound 


deeisions on the paramount problem of N ival coustruetion. Against 

















his hindranee. when it exists. it is impossible for reasoning to prevail 
| 

and the consequences must be on the heads of those who cause it. 
But there are other hindrances besides. Self-interest of a narrower 
l, sometim in a simply sordid form, sometimes with pardonable 
S Certain engi inventors, and manufreturers, represent 
oO class who have benefited enormo sly by the course which Naval 
construction in late years has taken, and who would naturally, th ugh 
lfishly resist a Ly change caleulated to lessen or divert their accus- 
tomed profits. Another class are official men and Naval Officers who 
hay attained honourable distinetion by their m stery of ex ting’ 
me h ) ls, and who are excusably loth to vo to §s hh ol ¢ ay im. A Naval 
Officer, for instance, who had served chiefly in large am i’-clads, 
and had attained well-deserved eminence in handl them, could not 





ably be expected at once to acquiesce in the abandonment of the 
ing fortress in which he had justly taken such pride. 
Even, therefore, if 1 could demonstrate the necessity for a recon- 
ideration of the whole subj ct of Naval construction, I well know the 


ance whick political considerations, pecuniary interests, 


nendous res 





official prejudice, and professional preferences would oppose to thi 
acceptance of the plainest truths. Still, believing, as 1 do, in the 
ultimate prevalence of truth, and knowing that the sooner it is 
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enunciated, the sooner it will be accepted, I shall not be deterred by 
any amount of possible opposition from stating what I firmly believe to 
be the case, namely, that the star of armour-clad ships has reached its 
culmination, and that it will henceforth decline. 

In the short space of time at my disposal, I can only broadly state 
the grounds on which I hold this belief. First, the instinct of the nation 
has gradually become more and more apprehensive of these ships. This 
fi ling probably dates from the terrible loss of the 


“Captain.” Sud- 
denly the fact was forced upon the public mind that a recent and costly 
invention had dangerous properties which no one, not even the lamented 
inventor himself, had foreseen; and the conclusion, however exagge- 
rated, became general, that in ship-building for the Navy we were 
groping in the dark. Not only is the comparatively uninstructed 
public mind uneasy, but the professional mind also, with of course 
numerous exceptions, is far from being assured. Nothing, since the 
Captain” disaster, has occurred to allay this uneasiness; on the 
contrary, we every day hear of some new form of dangerous activity, 
or as dangerous inertness, peculiar to this race of ships. And no 
sooner is a new specimen of the race brought into the world than, even 
amongst sailors and experts, there is at once a shaking of heads and a 
shrugging of shoulders. Will she steer ? Will she stem the Atlantic 
waves? Dare she move an inch out of smooth water?’ Has she not 
required hundreds of tons of ballast to keep her upright? If mastc 


iow much sail can she carry in a gale without capsizing ? If un- 
masted, how will she behave in an Atlantic y ith her engi 

nasted, how will she behave 1n an Atlantic storm, with her engines 
disabled by accident, or her coal exhausted ? And in action, how will 
she fight? Will her armour, after all, preserve her against every 
» wssible antagonist? And then what did she cost? What fraction of 
the national defences does she represent ? Are we sure the cost has 





secured us what we want,—safety in all weathers, victory in every 
ficht ? And finally, costing so much as she has done, how many such 
can we afford to possess, and will they be sufficient for every require- 
ment, for the defence of our cnormous and scattered possessions, and 
our gigantic commerce ? 

e innumerable questions that are current in 


society, and that must pass through the mind of every thoughtful man 


my | 
hese are some of th 


who, without pretending to study the subject seriously, yet keeps 
himself informed by means of newspapers, periodicals, and lectures, of 


+ 


ts salient features. 


Those who FO a little de eper, and read the Parliamentary reports of 
official inquiries, and associate with persons professionally or depart- 
mentally engaged in Naval affairs, find stronger evidence still of the 
doubts and the difficulties which shrond the tremendous subject. The 
first and great fact by which, at every stage of their inquiry they are 
arrested, is, that those engaged in providing a Navy for the country, 
are divided into two main camps, irreconcilably hostile to each other— 
the artillerists and the armour-platers. These rarely, if ever, unite for 
the common object of producing the best total result. The artillerist 
simply despises the armour, and tells you he can produce a gun to 
pierce any you can make your ship carry; and the armour-plater 
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retorts that many of the solid shots will glance, some break up without 
penetrating, and most miss altogether, whilst all the dreaded shell will 
be kept out; and that, when it comes to close quarters, no ship can 
withstand the armour-clad’s ram. 

The Report of Lord Dufferin’s Committee on Designs of Ships of 
War, is not caleulated to re-assure the reader. I have endeavoured to 
arrive, for my own satisfaction, at the net result of that inquiry, and 
after weighing as impartially as [ can all the contradictory opinions of 
witnesses which it contains, and the hesitating tone of the two Reports 
founded thereon, I have come to the conclusion that a feeling of 
uneasiness as to the safety'and snfliciency of armour-clads permeates 
the whole of these voluminous documents. <A critical analysis that 
would justify this judgment would itself fill a volume. There runs 
through the whole, where the tone is not absolutely condemnatory, a 
strain of deprecatory exculpation which left on my mind the impression 
that even the avowed advocates of armour had latent misgivings that 
they did not dare own even tothemselves. It is to be noticed, too, that 
few. if any, of the sailor witnesses or Committee-men ventured to 
grapple with the question of the safety of certain new armour-clads. 
This awkward problem was left, by common consent, to two distin- 
guished mathematicians, whose conclusions are as remarkable for 
caution as their investigations are for ability. 

[ will give a few brief extracts from the Report (from which, how- 
ever, Admirals Elliot and Ryder dissented on many points), which will, 
[ think, fully justify the general conception I have formed as to its 
tendency. 

At page ix we find this passage :— 

‘* Hitherto the powers of offence, represented by artillery, and of de 
‘fence, by armour, have advanced almost puri pussy, sometimes one, 
‘sometimes the other, slightly in advance; but we appear now to ly 
‘closely approaching a period when the gun will assert a final and 
‘- definitive superiority.” 

In the next page (x) we find the Committee doubting whether the 
above opinion may not have gone too far, in the following words :-— 

“Even assuming that absolute impenetrability to shot proves to be 
‘unattainable, it is still our opinion that the time has not come to 
“throw off armour altogether, but that it is necessary that the first 

ranks of our ships of war should continue to carry armour of as 

I do not quote these two passages for the purpose of fixing a charge 
of inconsistency on the Committee, on the contrary, they are quite 
consistent ; but to my apprehension they are the words of honest and 
well-informed men, burdened with a tremendous load of responsibility, 
brought face to face with the inevitable, and yielding to it with stubborn 
reluctance. Nor is it wonderful that the Cormmittee should feel ap- 
prehensions regarding the approaching supremacy of the gun, when 


* oreat resisting’ power as possible.” 


we find them quoting, between the two above cited passages, the asser- 
tions of such high authorities as Sir W. Armstrong and Sir Joseph 
Whitworth, that they are prepared to produce guns capable of penetrat- 
ing respectively well-backed armour 20 and 24 inches thick (pp. ix 
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and x). I shall presently have to tell you that another authority of 
eminence equal to these, is prepared to furnish guns which will throw 
even these tremendous performances into the shade. 

I will now quote a passage from the Report, which bears directly 
on the immediate subject of this paper, namely, accuracy of fire at 
sea. 

At page xi the Committee say :— 

“Tt is a well known fact that those peculiarities in the design of a 
ship which result in what is termed ‘ great metacentric height,’ and 
“* consequent stiffness under canvas, are amongst those which materially 
“tend to produce quick rolling and to make the ship uneasy in a sea- 
“way.” 

“‘ Nothing,” they proceed to say, “is so detrimental as this to the 
“accuracy of artillery fire, which, in consequence of the reduction in 
“the number and increase in the weight and cost of projectiles com- 
“ posing a broadside, has now become of far greater importance than 
“at any former period. Naval architects have been induced therefore 
“‘to seek steadiness of platform by diminishing, as far as safety would 
‘‘ allow, the statical stability and stiffaess of the ship. In some recent 
“instances (e.g., the ‘ Inconstant’ and the ‘ Invincible’ class) this was 
‘carried to a degree which, together with an alteration in the distribu- 
“tion of weights during construction, has led to a considerable weight 
“of ballast being placed on board these ships in order to correct the 
“‘ crankness so caused.” 

Accepting these views with the respect to which their source is 
entitled, we find these three positions firmly established in the compact 
passage I have just quoted :—1. That accuracy of fire is of the highest, 
and of increasing, importance. 2. That the conditions conducive to 
accuracy, if sought by modifications of the ship’s external form, are 
opposed to the conditions conducive to her safety. 3. That in the 
endeavour to hit the mean between these antagonistic conditions, the 
safety of some ships having been compromised, large amounts of dead 
weight has had to be added. 

But then follows.a most remarkable sentence in the same page (xi), 
as follows :— 

“But although experience has shown that in these instances the 
“principle of giving up stiffness to obtain steadiness of gun platform 
“was carried somewhat too far {for safety], it is much to be regretted 
“that it should be necessary in any degree to abandon the very inpor- 
“tant object which the designers of those ships had in view, and if any 
“means can be adopted by which steadiness of platform may be made 
“to accompany great stability or stiffness, a most valuable result will 
“have been achieved.” 

Throughout the whole of this Report and Evidence I have been 
unable to find any suggestion for uniting the two objects here so 
emphatically pronounced to be all-important, but by modification of the 
ship’s external form. There is no hint that I have been able to dis- 
cover that the proposal it is the object of this paper to submit to 
public discussion, solves a problem which, when the Report was pub- 
blished last year, was inferentially, if not directly, admitted to be then 
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insoluble, namely, to obtain accuracy by contrivances within the ship, 
and safety by her external form. 

But to revert again to armour. Let us endeavour to fix some land- 
marks in the wilderness of arguments by which che subject has been 
obscured. 

Ist. Is armour in itself, apart from its defensive functions, ad- 
vantageous to a ship? Will she sail or steam better or faster, or more 


safety, for having parts of her sides loaded with enormous masses of 


iron? Need I answer such a question? Armour, then, will do a ship, 
simply as a ship, no good. It is not likely to be added, for instance, 
to merchantmen and mail steamers. 

2nd. Is the effect of armour on the sea-going properties of a ship 
neutral? or does it involve, when of extreme thickness and extent, 
modification of form, increased size beyond what might otherwise be 
required, and augmented engine power? We know it does bring all 
these train of consequences. It is then not neutral. 

3rd. Does it add to the cost of an individual ship? We know 
it does, enormously. Has the total number of ships of war possessed 
by a nation any direct relation to the cost of individual ships? or, in 
other words, would our Navy have the same numerical strength in 
ships, whatever their cost? Or again, to put the question in a still 
more direct form, If it were found that defensive armour could be dis- 
pensed with, and that the present attacking force of the Knglish Navy 
could be maintained for one-quarter what is now spent in defensive 
ships, should we not, being then able to afford it, largely increase our 
attacking force? If the answer to this question be not in the affirma- 
tive, then either our attacking force is already ample, which is not 
the voneral opinion, or we have paid for it more than we can afford ! 

4th. Is armour, if neither advantageous nor neutral, prejudicial to 
ships carrying it, simply considered as ships? There can be but one 
answer to this question. Armour /s an evil. 

5th, Admitting armour to be an evil from the architect’s point of 
view, and a very costly evil, tending by its mere cost to reduce the 
numerical strength of the Navy, what are its properties which induce 
us to submit to its admitted drawbacks? What are the compensa- 
tions ? 

This is the pith and esserve of the inquiry. Let us examine it as 
well as our remaining space will admit. There are at present four 
known modes of naval attack:—1. By shells. 2. By ramming. 3. By 
Torpedos. 4. By solid shot. 

Will armour, as at present used, keep out all four ageressors ? 
Unless it will do so we are not fully protected by it. Of what avail is 
it to keep out every form of projectile but one, if that one is irresistible. 
Let us examine separately the four forms above enumerated. 

1. Shells.—For argument’s sake, I will assume that shells of every 
form and description can and always will be kept out; an assumption, 





however, which few artillerists will assent to. 

2. Ramiming.—The contrary assumption may here be boldly made. 
No existing armour-clad can resist the well-directed ram of a similar 
vessel. The recent case of the ‘* Northumberland,” in which the ram 
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was delivered accidentally, indirectly, and lightly, settles this question. 
We know that to inflict the blow in the best manner is difficult. 
Captain Colomb, in the paper already quoted, explains the theory of 
that mode of attack, and points out both how to conduct and how to 
evade it. But one blow, properly delivered by a well-fitted ship, would 
send her antagonist to the bottom. 

3. Torpedors.—These are nearly in the same category with ramming. 
They are, and probably always will be, difficult to explode at the exact 
moment and the precise place required ; but if so exploded, can anyone 
suppose that the strongest conceivable ship would resist the eruption 
of a small voleano suddenly bursting out under her bottom ? 

Here, then, are rams and torpedoes on the side of the attack against 
shells on the side of the defence. Let us be fair, and allow, but only 
for the sake of argument, that the two attacking methods are uncer- 
tain, and that the defence from shells is effectual,—so far, then, we have 
armour on account of shells only, and it may be worth while to retain 
it and risk the ram and torpedo, which are remote dangers. Then how 
about 

4. Solid Shot.—It cannot be doubted that, whilst the difficulties and 
uncertainties attending the use of the ram and torpedoes will tend to 
retard their development, there are elements about solid shot which 
must always encourage inventors to new exertions. Unlike both the 
ram and the torpedo, solid shot can be delivered from a distance with 
comparative safety to those using it. Unlike the other two, its 
reaction will not injure its own ship or her machinery, which ramming 
will probably do; nor will she run any risk of being involved in the 
fate of her adversary, as may happen accidentally with torpedoes. 

To make solid shot effectual against armour, two things are neces- 
sary,—first, that it shall hit; secondly, that it shall hit hard enough to 
penctrate or disorganise the enemy. The first requisite has formed the 
subject of my proposal, and I need not again insist on the necessity for 
accuracy of fire at even considerable distances, As to the second, I 
said, in a previous part of my paper, that Sir W. Armstrong’s and 
Sir Joseph Whitworth’s undertakeings to penetrate respectively 20 
and 24 inches of backed armour, will probably be far exceeded by an 
equal authority 
allude again to Mr. Bessemer, who was kind enough to explain to 
me, a few days ago, the results to which his long study of this question 
had brought him. 

He is prepared to produce the following gun:—Bore, 30 inches ; 
rifled, throwing a solid shot, at low initial velocity, weighing 5 tons, 
burning the whole charge of powder (about 40U Ibs.) by a series of 
explosions automatically ignited successively at regular intervals 
between the first moving of the shot from the breech and its escape 
from the muzzle, so that, although the aggregate power will not be 
lessened, but rather increased by perfect combustion, the total con- 
cussion will be distributed both as to time and locality instead of being, 
as at present, concentrated destructively to the gun. This gun will 
load itself. It will also fire itself, automatically, at the rate of one 
shot per minute, as I have already mentioned, at the moment when 
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correctly directed at the enemy. If the Woolwich 55-ton gun, throw- 
ing a shot of 700 lbs., threatens to put an end to armour-plating, what 
will be the result of our possessing, and of course of other nations 
also possessing, guns discharging with accuracy, at long ranges, 
projectiles of 16 times the weight, in the presence of which the 
Woolwich “ infant,” in boastful ireny so named, dwindles to a baby 
plaything in reality. ; 

Time will not permit me further to pursue, to their legitimate con- 
sequences, the effects which improved accuracy, combined with increased 
power in Naval ordnance, must entail on Naval architecture, on Naval 
tactics, and on Naval training and education. My belief, stated in 
general terms, is that the conditions of Naval warfare will approximate 
in the future more nearly than at present to those of land warfare. 
That in the former, as long ago came to pass in the latter, defensive 
armour, being utterly ineffectual to give protection against improved 
missiles, will be abandoned as a costly and useless incumbrance ; and 
that supremacy at sea, as on land, will belong to that nation which 
commands the most numerous sea battalions, the most powerful arms, 
the highest maritime qualities, the most perfect organization, and the 
most scientific tactical knowledge. 

For some time past, the course which Naval construction has been 
taking has been, in one respect, in direct violation of this analogy. 
We have been concentrating our maritime forces in single ships to an 
extent that seems fullof danger. A great iron-clad represents at sea a 
division of troops on land; a break down of her engines may disable 
her, and place her at the mercy of the enemy; one blow from guns 
such as are now promised us, might send her to the bottom. What 
would be thought of military arrangements such that a single shot 
might annihilate a whole corps d’armée? That we should have some 
large ships may, perhaps, always be advisable; but that we should, as 
we now do, place our chief dependence on them, is, in the highest 
degree, imprudent. We cannot have them in sufficient numbers to 
enable us to afford sacrificing them; and a judicious sacrifice of part of 
the forces is of the very essence of war. What seems to be required is, 
a very large development of the gun boat element for coast defence and 
attack, and a sufficient number of ships no larger than is required for 
great speed, for sea-going purposes, both armed with the heaviest 
ordnance. Hitherto the usefulness of gun-boats seems to have been 
greatly limited by the inaccuracy of fire incident to their inconvenient 
liveliness. The cure of this evil, by means such as I have now 
proposed, will render such vessels most formidable antagonists, of 
which large numbers may be economically maintained. It is difficult 
to conceive that any iron-clad now known could hold her own long 
against a score or two of such assailants, which, although some would 
be soon destroyed, would keep an incessant hail of well-directed 5-ton 
shot on her sides, exposed to the perpendicular fire of at least some of 
the attacking swarm. 

In order te guard against misapprehensions, I would here recapitulate 
the terms of my present proposal. I do not advise that the present 
Navy of England should at once be broken up and sold for old iron. 
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[ do not even advise that any existing man-of-war should be subjected 
to immediate alteration. I recommend nothing sweeping or revo- 
lutionary. I simply suggest that certain contrivances by a celebrated 
mechanical inventor should be subjected to examination and trial, in 
order that it may be ascertained whether their employment will, or will 
not, give marked preponderance to the attack at sea, the weak point of 
which at present consists in the unavoidable inaccuracy of fire caused 
by the ship’s motion. If these modern contrivances are found to 
remedy this weakness, and the consequence should be, as I feel sure it 
will, great diminution of our dependence on armour, I feel certain that 
all persons not directly interested in maintaining the present system 
will hail the change with joy, as a relief from doubt and anxiety, no 
less than from an almost ruinous expenditure. 

[ wish, in conclusion, to express the hope that, whilst endeavouring 
to point out a way of escape from the oppression of armour-plating, I 
shall not be thought ungenerousiy to condemn those who have created 
that magnificent defensive system. It is not possible to think of that 
system without also thinking of its principal creator, Mr. Reed; nor 
would it be just to speak upon it without alluding to him. 

[ would briefly say that I yield him most heartily the highest credit 
for his immense services to the country and to the science of Naval 
architecture. It is impossible to tell what may not have been the 
political effect of his exertions to keep England ahead of the world in 
Naval defensive power; whilst his contributions to the art of ship- 
building constitute a well-marked epoch in the progress of knowledge, 
the value and importance of which will still remain, though armour- 
clads shall become things of the past. [fa change should be shown to 
be necessary, I fully expect that Ma. Reed will be one of the first to 
admit it, and one of the foremost and ablest in indicating the best 
modes of effecting it. 


Mr. Bessemer: Colonel Strange has not gone at all into the details of the mode 
of suspension, I believe purposely, because those may be arranged in different ways. 
Any platform that supports a heavy gun must necessarily move with a certain 
amount of friction. There is a vis-inertie in the movement of those large masses 
involved, which in all cases will absorb a certain amount of power. ‘There are 
few modes of mechanically employing the necessary power for that purpose 
that would not impose upon the person directing it, so much manual exertion 
as to prevent his having the full command of it. There is, I believe, only 
one way in which that can be thoroughly effected, namely, by the use of hydraulic 
power. Water under pressure, as you are perfectly aware, may be passed through 
a valve and act with a considerable amount of power without the valve through 
which it passes, requiring much force to put it in action: hence it becomes a 
very ready means of transmitting power, particularly when that power is very 
uncertain in the amount that is to be administered, or the quantity or the dis- 
tance it has to move. In contrivances of this kind, what is called an equilibrium- 
valve is generally used, but the ordinary construction of the equilibrium-valve has 
this immense disadvantage, that as the valve rises from its seat, the pressure exerts 
itself upon the sides of the cone, and a new and enlarged area of action results, and 
consequently the valve supposed to be in equilibrium is no longer so. In order to 
make my apparatus extremely sensitive and capable of being moved with « very 
small amount of force, I have adopted what I call a knife-edge equilibrium-valve, 
that is a circle with araised rim, with a fine line only in contact. The result is, when 
it is raised, there is no new or additional surface for the water to act upon, because 


















































850 METHOD OF MOUNTING HEAVY ORDNANCE AT SEA 


we have an equilibrium vaive by which a man can at once bring to bear a pressure of 
trom 20 to 30 tons with a movement of a handle, which perhaps requires only 
3 lbs. or 4 lbs. to move it in either direction. Consequently, with so very sensitive 
an implement asthat, he has full command over the very heavy object it is intended 
to move. In placing a naval gun upon a platform it may be necessary or desirable 
that the floor surrounding it and its slides, and the whole paraphernalia of the gun 
in fact, should be retained in a continuous position, while all the surrounding parts 
rise or lower themselves by the rolling or pitching motion of the vessel; or the 
power may be applied in some cases certainly for a broadside gun, by employing 
this power only to move the gun on its trunnions if the ordinary screw for eleva- 
tion be replaced by a small hydraulic cylinder, say 3 inches in diameter, and the 
gun has a preponderance say of.1 ton. Nowa pressure of 400 lbs. per inch on a 
3-inch ram, which presents a surface of 7 inches square, would give a pressure 
exceeding ] ton on the ram, and would raise the breech of the gun, whereas the 
letting out of the water from under the ram would allow it to fall again. So small 
a quantity of water has to be dealt with in that case, and so small and easily moved 
a valve would be required, that the operator would be able to keep his gun con- 
stantly horizontal, notwithstanding any motion that the gin carriage was subjected 
to, or if a certain ancle of elevation be desired, that also could be maintained, so 
that he would keep the gun always pointed on the object notwithstanding the rolling 
motion of the vessel. If the apparatus has to be applied to the whole platform on 
which the gun stands, a larger hydraulic cylinder and ram would be required, and it 
would not be quite so sensitive as the smaller one, but I think sufficiently so for all 
practical purposes. ‘The mode of working guns at sea is a thing which I am very 
little indeed acquainted with, and I should not like to give an opinion before the 
very many practical men I see before me. They will be able to judge better than 
inyself how far a steady platform will be valuable on board 4 ship of war. That 
such a platform can be rendered steady under every motion of the ship I have no 
doubt, certainly within an extreme range of one degree of movement whatever the 
movement of the ship may be. I do not know that there is any other point I need 
touch upon, with the exception of mentioning that at a future period [ should have 
great pleasure in laying before the members of this Institution a description of the 
instrument which Colonel Strange was kind enough to refer to, as also providing 
a means of accomplishing this desirable object, that is, of directing a gun at sea. 
With reference to another allusion made by the Lecturer this evening to the large 
guns, I can well feel that the mere mention of such a huge implement without 
knowing the particular means by which such a thing could possibly be practicable, 
must appear a sort of Baron Munchausen story to those used to the small imple- 
ment we now use. But you know that in every department of the arts, almost, we 
have heard from time to time of these gigantic strides. It is not so many years ago 
since the forging of a piece of iron was done by a certain number of smiths with 
40-lb. hammers, and if a dozen were required, that number were employed on a 
single mass of iron, as in forging an anchor. Now if somebody had told us at that 
time that Mr. Krupp, of Essen, proposed to use a hammer weighing 50 tons, and to 
strike 60 blows with it per minute, it would have appeared very preposterous, but 
you know that the use of a 50-con hammer is now an every day occurrence. I feel, 
however, that I come before you with respect to these enormous guns very much 
in the position of a person who might have told youthat Mr. Krupp proposed to have 
a 50-ton hammer when only the 40-lb. sledge hammer was known. I shall have 
great pleasure in giving you my views on that particular subject on a more 
opportune occasion. (Colonel Srrance: May I ask Mr. Bessemer to say if I havi 
correctly described these proposed guns?) Quite so. (The Cuatrman: Do we 
understand that Mr. Bessemer is prepared to exhibit to us the instrument which 
the man is to observe whilst he is manipulating the valves, because that is the most 
difficult point of all?) Yes, it is a very small thing ; I can bring it here without 
difficulty. My other models are rather too large. 

Commander W. Dawson, R.N.: The title of the paper is “ Proposed Method of 
Mounting Heavy Ordnance at Sea on the principle of the Bessemer Saloon ;” but: it 
has embraced every subject connected with the sea. It was quite unnecessary for 
Col. Strange to offer an apology to naval men that he, as a military oflicer, should come 
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forward on the subject of naval gunnery. Naval gunnery is the child of the army ; we 
owe the existence of the science of naval gunnery to a distinguished soldier. To this 
day we have no means of educating and training naval Officers in scientific naval gun- 
nery, though we are to have a Professor of Field Fortification at the New College at 
Greenwich ; so that we are at this moment as much indebted to the Army for our 
artillery ideas as when Sir Howard Douglas took us up, 40 or 50 years ago. We are 
indebted to soldiers, not only for building and supplying naval guns and naval gun- 
carriages, but for all subsequent inspection and repair of heavy ordnance. Though 
the Navy is not deemed worthy of a voice in these matters, and the training in our 
gunnery ships does not include intellectual culture in artillery science, yet it has a 
good deal of rough experience in the handling of heavy ordnance. Experience with- 
out knowledge may do for an operative gunner, but such problems as Colonel Strange 
brings before us, call for artillery education such as the Navy is deficient in. At the 
same time I think a more intimate acquaintance with the practice of naval gunnery 
would lead Colonel Strange to modify to some extent the idea that the inaccuracy of 
fire is entirely or even chiefly due to the motion of the ship. There is no question 
on the point that shooting at sea has gone back since the introduction of rifled ord- 
nance ; that seamen cannot shoot so well now as they could in the days of the old 
smooth-bore ; but I do not think that is caused entirely by any accession of motion 
in modern ironclads. On the contrary, it is because we do not realise that the change 
in the gun necessitates a change in the mode of using it. We require now to know 
the exact distance to a few yards. This knowledge of the range is all the more 
necessary, as our rifled ordnance, having “ decidedly the lowest velocities,’ have 
necessarily the highest trajectory, and therefore make the worst shooting at unknown 
distances. We also require to sight our guns on some sensible system, extending 
the distance between the fore and rear sights to the very utmost extent. When we 
pay attention to these two essential points, they will be found to account for a great 
dleal of the bad shooting in ordinary weather. The third essentiai, that of giving us 
a steadier platform, which Colonel Strange has brought before us now, is very 
important. At the same time we should recognise thoroughly what are the limits of 
the inaccuracy which is caused by an unstable platform. Of course all seamen will 
agree that when a ship is rolling 30° each way, hitting the object is “a miracle,” as 
was well put by a late Admiral in command of the Channel Squadron ; but I am not 
quite sure that seamen think 4° or 5° roll a bad thing. It is the regularity of the 
roll, if it be only 4° or 5°, which is of most importance. Given a very regular motion, 
and I am not sure that seamen do not rathemlike 4° or 5° roll. There is another 
point we must keep clearly in view, and one which I would commend to Mr. Bessemer’s 
attention when he speaks of regulating the rolling motion by movements of the breech. 
That might act very fairly when pointing right abeam, but obviously when the gun is 
being trained a little way before or abaft the beam, the contrivance would be inaccu- 
rate ; and it must be.remembered that in naval gunnery the gun is always being 
trained to right or left to the last moment of firing. The mere pumping up and 
down of the breach of the gun would not therefore meet the conditions of the case, 
even if the gun could otherwise be aimed by its captain. As to the moveable plat- 
form, all naval gunners will acknowledge to a great gain, by the reduction of motion 
to a certain small limit; nay, that it would be an immense gain, if Mr. Bessemer 
could do that which I understand he is sanguine enough to expect to do, namely, 
put the gun on such a platform that the gunners would not know whether the plat- 
form was on shore or at sea. Given as immoveable a platform as a battery on shore, 
and there is no naval gunner who would not immediately acknowledge that he could 
shoot very much better. But will he give us an absolutely motionless platform? 
It would of course be rash for me to offer a decided opinion on the absence of ail 
motion at the moment when Mr. Bessemer is going to try the experiment at sea with 
his own saloon. My own opinion at present is, however, that absolute immobility 
will not be realised ; that is to say, that Mr. Bessemer will not realise immobility so 
perfectly that the platform will be as steady as though the gun were on land. (Col. 
STRANGE: An extreme range of one degree.) One degree is 500 yards of range. 
(Col. SrranGe: One degree of arc.) One degree of vertical are is 500 yards of range 
inthe gun. ‘The question is, will the gunner who is captain of the gun be able to 
make better shooting when he has to consider the proceedings of another gunner who 
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is introducing an uncertain human motion, independent of the natural movements of 
the sea, for there will be this irregular motion of one degree going on intermittently. 
‘This artificial movement of the platform depends upon the will of a human being, 
who imparts an accidental motion, which the gunner who is firing the gun cannot 
possibly anticipate. When a well-designed ship has a steady roll of 5° or 6°, there 
is a certain equableness in the motion that an experienced gunner can anticipate and 
allow for, taking his aim accordingly. But if there be introduced, instead of that 
equable movement, an irregular motion depending upon the will of another individual, 
I question very much whether what is gained by the reduction of the are will result 
in more accuracy than the 4° or 5° of steady uniform roll. That is not, perhaps, 
the chief objection that I myself should raise to the contrivance. Until we have 
some indication of the apparatus and machinery, it is very difficult to form an idea 
of the structural difficaities whiclr the naval architect will have to contend with, and 
therefore as to what it would cost, not in money, but in space and weight. One of 
the most pressing naval subjects is the re-armament of tie present fleet rather than 
tne building of anewone. It is not at all creditable or right that any one of our iron- 
clads should meet any hostile ship and not be able to pound her, simply because the 
guns carried are too weak to perforate the armoured side of the enemy. We want, 
therefore, a re-armament of the fleet, so that every ironclad, whatever the thickness 
of her own armour, should carry guns capable of perforating the armour of any hostile 
vessel she came across—guns which have not “ decidedly the lowest velocities,” nor 
* decidedly the least penetrating power.” Will the Bessemer apparatus for sus- 
pending gun-platforms be so heavy and occupy so much space that it will militate 
against the embarkation of heavier guns in existing ships? These and the structural 
difficulties are practical questions that should be determined before forming an 
opinion as to the cost of the contrivance in extra weight, space, and architectural 
devices.* Whilst ready to acknowledge that increased accuracy would ensue from 
greater stability of platform, which did not vitiate uniformity of roll, Iam not quite 
sure that the amount of gain to the art of shooting would be very great if an irregu- 
lar motion, dependent on the will of another man, were substituted ; and if the gain 
to the marksman is not very great, then the question is governed by considerations 
of weight, of loss of space, and of architectural difficulties. If the artillerist gains 
little from the Bessemer gun-platform, what does the architect lose by it? These 
are practical questions which we ought to keep in sight, and I venture to recall 
Colonel Strange’s attention to a letter which appeared in the Times, in answer to him- 
self, signed “P. H. C.” It was one of the best replies I have seen in that corre- 
spondence, and the initials are those of a distinguished naval gunner, whose name 
would have added weight to his opinions. ‘ P. H.C.” pointed out what were the 
real difficulties of artillery fire at sea; and also the fallacy of contrasting the action 
of many small vessels with that of one large ship, in a naval combat. The ideas put 
forward in that letter quite correspond with my own, and 1 commend them again to 
the Lecturer’s attention. 

Capt. Serwyn, R.N.: I desire to say a few words on this question. I am quite sure 
my friend Colonel Strange came here honestly to ask an opinion, and that he would 
be most dissatisfied if the discussion. was not a full one. With regard to the ques- 
tion he has placed before us of a stable gun platform at sea, there is first to be recol- 
lected that those are in error who assume that a ship’s motion can be recorded in 
two planes. This is entirely inaccurate. The ship has six different motions: first, 
rolling ; second, pitching ; third, rising on the uplifting wave ; fourth, falling ; fifth, 
swaying to the starboard ; and sixth, swaying to port. No ship, even our best steer- 
ing ships, of which we do not rejoice in many to-day, ever did move through the 
water with her head constantly on one point of the compass. ‘These introduce a 
most complex set of geometrical curves. You cannot compensate by any possibility 
for these movements by considering them as acting through only two planes ; and [ 


* If the gun-platform be anything like the diagram of the Bessemer saloon, 
exhibited at the Society of Arts, 5th February, 1873, the architectural difficulties, to 
enable the gun to point at an external object from a rolling ship, would be immense. 
—wW.D. 
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think that this is a difficulty which should be ‘thoroughly estimated. However it 
may seem not to have its value in the moderate seas commonly seen in crossing the 


channel, it is certain to have its value whenever you get into the deep long swell of 


the Atlantic, where we must come to decide our naval battles sooner or Jater, if we 
are ever to decide them. Next I draw attention to another difficulty which appears 
also to have its value and weight. I should be very loath indeed to fancy for a 
single instant that a gentleman whose magic touch has twned all our iron into 
steel would be unable to cope with any mechanical difficulty, but there are physical 
difficulties which only those who live on the ocean can appreciate thoroughly, and 
seamen are therefore bound to state them. Ina ship in which you establish a stable 
platform for guns, in some portion of her you have to choose between two diffi- 
culties, you must either have that stable platform on the upper deck, with the sight 
from it entirely uninterrupted by surrounding objects, and therefore devoid of 
armour orany such contrivance ; or you must have it below the broadside, armoured 
or not, as you please, but still having a hole through which the gun must point. If 
we adopt simply the platform per se, we have no great difficulty to leeward so long 
as the platform is on the upper deck; we have very great difficulty to windward, 
because the instant we attempt to point a gun in that direction the muzzle of the gun 
dips below the weather bulwark as the platform keeps its horizontality during the 
lee lurch, and you could not fire at all without firing through your own ship. Below, 
a similar case occurs. You must either unduly extend the vertical height above and 
depth below, of your port, in order to enable the sight to be obiained if the gun itself 
is on a moving platform, or in the case where the trunnions are the axis of rotation, 
you must also, though in a lesser degree, provide for the vertical elongation of the 
port. Under these circumstances, not only will the ebjections occur, which Captain 
Dawson has stated, but there wili be the further objection that the gunner’s eye 
must be moved to follow the breech of the gun rising and falling, which is most 
inconvenient, he must be alternately stooping down exceedingly low and rising exces- 
sively high, le is in no fixed position, and that position which he has to assume is 
dependent on the will of another person. These are all difliculties in the way of 
those things being properly carried out. Ido not ant icipate any great difficulty, know- 
ing the use of the Rev. Mr. Berthon’s log, by which the pressure due to velocity near 
the bottom of a vessel is recorded as the rate of speed in the cabin by an apparatus 
for the purpose. ‘There is no practical difficulty in getting a level with water in 
tubes covered with oil in any vessel, provided the distance apart of the tubes be 
sufliciently great. But there is a very great difficulty, and one which I do not think 
we shall easily overcome, if all these contrivances are to be applied to a cupola. I 
ussume we are still to have some armour if the platform is on the upper deck, be- 
cause I confess I cannot see my way to fighting any act ion whatever with any sized 
guns in modern days without some description of armour. I am sorry to say even 
ironclads are not exenipt from the liability to be set on fire. We do know the use of 
molten iron. I have fired a great many red hot shot myself, and I know what effects 
they have. I know also that modern projectiles are of such a destructive character 
that practically an absolutely undefended gun is an unworkable and unfightable 
one ; no man can stand by it under modern fire. If even the large guns failed of 
their effect, the accuracy of smail arms is quite sufficient to make it impossible to 
work them within such distance as I hope Britons will always seek at sea. I am not 
one of those who believe in shooting mosquitoes five miles off, or even ironclad 
ships. The problematical effect of the shot, which has been already adverted to as 
being extremely great on account of inaccuracy of fire, is more than doubled or 
trebled, it is centupled in uncertainty the instant you do not know whether your shot 
Las missed or hit, which you never do at the very long ranges ; you hope it has done 
something, and that is all. I am not one of those who believe that actions can ever 
be decided in that way. With regard to the question of stability of platform as 
derived from the form of the ship, I say the late Mr. Elder unmistakeably showed in 
this theatre that there was no difficulty whatever in obtaining a perfectly stable plat- 
form at sea—except as to the inclination of the wave, which we shall never over- 
come—as stable as a raft; that with that he combined a ship of the very greatest 
speed, the very greatest capacity, capable of carrying armour 6 feet thick if you like, 
if any such thing were desirable at all. You have only to increase the width of your 
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ship and you may increase the thickness of the armour without great increase of 
weight, because it only occurs at the edge of the ship, so to speak. Add to that 
Major Moncrietf’s mode of carrying the guys below, and you have a ship which you 
cannot very easily attack, except by that modern enemy of seamen, the torpedo. 
There I confess, as far as I have been able to form any judgment myself, we are 
utterly and totally at a loss. If the torpedo should be guided with anything like the 
skill which has been shown in guiding all other weapons, these and all other floating 
vessels are attackable in a way against which they have at present no defence what- 
ever. Cellular bottoms and everything else disappear at a touch when the torpedo 
explodes fairly under you. With Mr. Bessemer’s platform I should say there is no 
difficulty whatever in doing some things for some persons, that is to say, I have no 
doubt whatever he will keep his platforms horizontal on board the vessels to which 
he proposes now to apply them. Iam quite sure he is perfectly capable of doing 
that. Whether those who, I am sorry to say, get sick at the very sight of the ses 
will thereby be enabled to withstand the influences of the Channel, I do not know. I 
believe there are some stomachs so sensitive that not even the assurance that they 





are on shore secures them from sea sickness, but it will be a very great advantage to 
those who really sutier not from imagination, but facts, and I hope he will succeed in 
carrying it into effect. We shall derive very much instruction from seeing what he 
does in that way. Until then I think we may suspend our judgment as to what 
can be done at sea for gun platforms. With regard to the question of armoured 
versus unarmoured ships, I have in this and in other theatres constantly advocated 
the gunboat as opposed to the big basket in which you put all your eggs. I have 
said, over and over again, that the proper utilization of the naval reserve is in gun- 
boats owned almost, so to speak, by the ports from which they proceed and to which 
the seamen belong. TI believe that these will constitute the the truest defence of our 
coast. As regards doing away with armour for them, I am afraid they cannot carry 
any armour, but there is a safety in insignificance, and as long as you make your 
gunboat as small as she ought to be to carry the gun and do nothing else, not trying 
to make her a sort of hybrid cruiser at sea—a hybrid carrier of men to distant climes, 
where they roast in such a vessel in the torrid zone and freeze in the frigid—as long 
as you will be content to do one thing at a time, and not make a hundred bladed 
knife in which no one of the many blades can be used satisfactorily, vou wil! get an 
object not easy to hit, and therefore not requiring armour so much, and you will get a 
thoroughly good gunboat for the detence of your coast. You may then turn your 
attention, if you will, to an unarmoured cruiser, to carry our flag over the world. In 
war I do not think such cruisers would be of any importance. I am sorry to say a 
change in our navigation laws has rendered it extremely doubtful whether the day 
after war is declared with the most insignificant nation of the earth by England, a 
single merchant vessel would remain under our flag to be protected. The insurance 
offices in the City take no note whatever of anything else but money risk, and the 
day they tell the merchants of England “ we shall charge so much more insurance as 
“ war risk on your vessel as long as she sails under the English flag,” that day, by 
the result of the new navigation laws, commerce deserts your flag, as it did the 
American, and unfortunately it seliom returns when war has ceased. Wise legisla- 
tion can do a great deal that neither soldiers nor sailors are able to effect. If that 
wise legislation is wanting, it is in vain to ask us to fill gaps with the sword which 
have been made by the pen. Still less can we hope to recover a naval prestige once 
lost, while other nations are pressing around us every day seeking to snatch from us 
all that we hold. It is not now atime for us to say all that we think about the 
ellicacy of armoured ships. We hope to see wiser councils prevail. We hope to 
see careful experiments made before millions are wasted; but investigation alone 
can determine this, and such investigation ought not, as the Lecturer has so well 
remarked, be made a political rather than a scientific question. 

Colonel StranGE: I need make but very few remarks in reply te the observations 
which Captain Dawson and Captain Selwyn have been kind enough to make upon 
my paper. Iam very glad indeed that Mr. Bessemer has made a few remarks, as 
they have given us a great deal ot instruction. Captain Dawson laid great stress 
upon, what is no doubt the fact, that the gunner of thé future, perched upon a 
Bessemer platform, will not be able to use the same devices as the gunner of the 











ON THE PRINCIPLE OF THE BESSEMER SALOON, 855 


present. I said that myself in my paper. This contrivance certainly should not be 
tested by attempting to combine with it existing methods. I went so far in my 
paper as to say, that I think it would probably lead, if it were introduced, to some- 
thing of a revolution in naval gunnery ; therefore 1 quite concur in Captain Dawson’s 
objection that there would be a difficulty to overcome. But Captain Dawson very 
candidly admitted that although naval gunners at preseut find it convenient to have 
a little roll, they probably would shoot better still if there were no roll at all. I 
think he admitted that. Well now, the fact that they do so mueh enjoy this little 
roll is—TI say it with all respect—in consequence of the defect of existing arrange- 
ments. ‘They fire well in spite of the roll, not because of the roll. I cannot for one 
moment admit that they fire even as well as they do, because the ship rolls. Be 
pleased to follow me logically. If they fire well because the ship rolls, then we are 
driven to some curious consequences. Captain Dawson reminded me of a letter 
that appeared in the Z'imes under the initials of “ P. H. C.,” in which the very same 
view he has expressed was taken, and although Captain Dawson says that letter was 
written by a very distinguished naval Officer, I must still venture to say I do not 
quite foilow his reasoning. ‘The stability of a gun’s platform must either be desir- 
able or undesirable. I cannot see how it can be both, and I hardly can conceive 
how it can be neither. It must be desirable or undesirable. If desirable, let us 
press that view of the matter to its legitimate consequences. The Royal Artillery 

should make their gun carriages roll. And, to go a little further, and apply the same 
principle to a different matter—astronomy is only another kind of gunnery—a kind 
of cruising—surely if this rolling is beneficial, the best thing for the Astronomer 
Royal to do would be to put his big telescopes on rockers, and work them with a 
donkey-engine. The doctrine seems to me, if pressed fairly to its legitimate conse- 
quences, to lead to conclusions which are almost an absurdity. But there is truth 
in what Captain Dawson says, that much depends upon the kind of roll; but that 

was not the view of the matier taken by the writer of the letter in the Times, who 
simply advocated motion. What Captain Dawson says has, I think, some weight, 
that the platform will not be absolutely motionless. Mr. Bessemer considers he can 
obtuin horizontality varying only in the extreme, one degree. When you talk of the 
extreme variation being one degree, you mean of course that the average, the 
general variation, will be a good deal less; you are not always at extremes. There- 
fore we may suppose that, if Mr. Bessemer succeeds in doing what he thinks he can 

do, the gunner will have the advantage of a platform varying in its angular move- 

ments considerably less than one degree. Now that approaches, for practical pur- 
poses, so nearly to absolute stability, that for my part I feel inclined to take it as 
absolute stability. Whether that can be done or not of course I do not pretend to 
say positively of my own knowledge; I merely know’ that a gentleman who has 
devoted a great deal of attention to the subject thinks it can, and you will notice 

throughout my paper that I do not say positively that these things will be done, but 

what I positively do say is, that we ought to know whether they can be done or not, 

if the doing of them will lead to any advantage. NowI think Captain Dawson him- 

self admits that if practical stability of platform is attainable, there will be great 

advantage, but you have still to prove that it is attainable—you have still to prove 

that you will thereby very greatly increase the accuracy of fire, and that in attain- 

ing this great increase of accuracy, you do not sacrifice some essential matter. 

Captain Selwyn and Captain Dawson, as practical seamen, have pointed out that 

there may be inconveniences—that the internal arrangements of the ship and so on 

may be disturbed by this contrivance ; those are points to be brought out only by 

trial: the question is, is it worth trying? That is the immediate question I wish 
to raise in my paper. I am not aware that there is any further remark by Captain 
Dawson that requires reply. Captain Selwyn has adverted to a great many subjects, 
and the first was the subject of the six different motions. I took down the motions 
from his lips as he enumerated them, and they are really four: “ rolling, pitching, 
rising, falling, and throwing her head about.”” Now rising and falling are the same 
(Captain SELW¥N dissented) ; just as pitching is compounded ot two angular 
motions ; a ship in pitching rises and falls, but still you call those two motions 
pitching ; and so rising and falling are the same kind of motion. I do not mean to 
say when a man jumps ona table that is the same thing as when he jumps under 
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the table, but he exerts himself inthe same plane. Therefore, rising and falling are, 
speaking mathematically, one motion. ‘Then, “ throwing her head about ;” now 
that is a lateral motion. I maintain that suspension in two perpendicular planes 
will preserve the horizontality of the body so suspended under all conditions. 
Here (showing a binnacle compass) we have a body so suspended. There is the 
rolling. I think Captain Selwyn admits tiat that motion can be counteracted by 
the suspension, and there is the pitching. Now how are either of those suspen- 
sions vitiated by any raising and lowering the box? (Captain Setwyn: We are 
speaking of pointing guns at external objects.) Certainly. We will come to that. 
The horizontality I maintain is the same, though the body rises and falls ; but this 
up and down motion of which so much has been said, which is supposed to distur) 
the stomach, as we all fancy it does, is a motion that has yet not been fully investi- 
gated. I think common sense will tell you that its amount must vary with the size 
of the waves and the size of the ship. For instance, if you stand in a dock where 
there is a slight ripple, and watch bits of straw and cork and so on floating about, 
you will see the cork at one moment on the top of the ripple, and at another moment 
at the bottom, rising and fulling the total height of the wave or ripple. But a great 
merchantman lying there would be absolutely motionless, the motion of the water, 
though acting very perceptibly on the cork, would be quite insufficient to make her 
rise and fall at all: therefore it is evident that that motion is dependent on the size 
of the wave as related to the size of the ship, and the larger the ship, other things 
being equal, the smaller will be the motion. I have not met with anybody yet 
who has determined the amount of this motion, and I shall be very giad if Captain 
Selwyn can tell me if a measure of that motion has ever been made. I am inclined 
to think not. I am inclined to think it has been so difficult to eliminate 
the other motions with which it may be confounded, that no measure has ever 
been obtained of that particular motion, namely, the motion of vertical transla- 
tion. I still maintain that with the gun mounted in the ordinary way, you 
are subject to angular deviation, whilst with the gun mounted in Mr. Bessemer’s 
way, you are subject to linear differences, and they are totally different. There- 
fore, I dismiss the rise and fall, because they amount to a quantity that 
is small compared with what you may expect from any kind of gunnery at sea at 
present. As for the side motion, that would have no influence upon the horizon- 
tality, which is the main point. Then Captain Selwyn spoke of the impossibility of 
firing guns to windward on account of the obstruction of the ship’s side. Of course 
it would not do for a man to shoot through his own ship, but I was not alluding to 
guns shooting athwart ships. (Captain SELWyN: Just the same.) I deal in my 
paper with end-on fire. A gun in the bow has nothing to fear from the sides of the 
ship: it is clear of all obstructions. I advocate this contrivance of Mr. Bessemer’s as 
peculiarly adapted to bow guns. I have said so in my paper, and of course with a 
bow gun you are not exposed to any obstruction whatever. If it is necessary to use 
the gun athwart ships, then either the ship must be made to suit those conditions, or 
you must wait till the roll takes place, and you can clear the side, or not shoot at all. 
Then Captain Selwyn said it would be very inconvenient for the gunner who might 
be supposed to be on the fixed part of the ship to rise and stoop to take aim, but I 
am supposing a state of things where people have not got to take aim. The gun fires 
itself if necessary, and d'spenses altogether with aiming. I have particularly stated 
in my paper that Mr. Bessemer has a contrivance, which he has been kind enough to 
show me, and I think I have not incorrectly said that contrivance will enable the gun 
to fire itself, when it arrives at the inclination due to the distance of the object fired at. 
(Captain Setwyn: Are we to understand when the object is changed or merely 
when it is horizontal?) When it is horizontal. Of course this contrivance is not 
endowed with optical powers, but something very near it. Captain Selwyn has 
referred to Mr. Elder, of whose communication i did not know, who he says has 
solved the question of stability of platform as derived from the external form of 
the ship. 1 have before me an official document drawn up by some of the most dis- 
tinguished seamen, engineers, and mathematicians of England, which goes to say 
that hitherto, that is up to 1871, those two things, namely steadiness of platform 
and stability or safety, had not been reconciled by means of external form. If they 
have since been, I am very glad indeed to hear it. Torpedoes, Captain Selwyn 
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admits, are irresistible, and T am very happy to hear from him,—for though we differ 
on some points, I have the greatest respect for his opinion as I have for himself,—that 
he is favourable to a great development of gunboats. Of course it is difficult to fore- 
sce what may be the result of new improvements, but it seems to me that this is the 
direction, that this contrivance is likely to be first employed in the perfecting of gun- 
boats, and if it does that, it will have done a great deal. I have fallen foul of armour 
because I am not at all singular in feeling that armour has placed us in great diffi- 
eultics ; but unquestionably there were strong reasons for having recourse to it, and 
having recourse to it was quite justifiable at the time. But as we are advancing in 
knowledge and power, we have to revise arrangements which formerly were thought 
very judicious, and I think in the words of the report of the Committee on Naval 
Designs, and as I say in my paper, quoting the opinion of the most distinguished 
authorities composing that Committee, “ the time is ‘approaching when the supe- 
“ riority of the gun will be final and definitive.” 

The Cuatrman : If the discussion on the paper has been rather discursive, per- 
haps it is owing to the fact that the subject was so entirely new, and that the paper 
itself took a rather wide range. Colonel Strange perhaps, as a scientific man, has 
looked further forward than any of us were prepared to join him in looking forward, 
and we as practical men have been rather anxious for those postulates about which he 
spoke, Captain Dawson said, and many naval men will agree with him, that we 
rather prefer a slight roll at sea to having no roll at all. I think I may venture to 
ald another explanation to that, viz., that what we like is, that when there is any 
roll at all, it should be a roll with a certain amount of amplitude rather than a short 
one; that what we do nof like is, that the ship should take a slight in-lination of 
about three degrees, then oscillate backwards and forwards over one degree; then 
take a roll in the opposite direction of three degrees, and oscillate backwards and for- 
wards one degree. ‘That is what we do not like, because we rarely cover our object ; 
but what we do like is, that we should roll steadily and gradually through three or 
four degrees, so that we should be repeatedly covering our objects and haying 
repeated opportunities of fire. Then again, I must say I think Colonel Strange has 
convinced us that the rolling and pitching are the only two movements which have 
to be made up for by such a platform. There is the movement of rising and falling, 
and the movement of translation. The movement of translation will very largely 
affect any instrument Which has hitherto been constructed (except that of Professor 
Smythe) to guide the eye and judgment of the man whose han guides the move- 
ment of the platform, Any instrument hitherto constructed, except that of Professor 
Smythe, will always partake of the inequality of the platform to the wave surface. 
Mr. Froude is going to read a paper on the subject shortly, so that I will not allude 
further to it. Z 

1 have now to ask you to return your thanks to Colone] Strange. 
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APPARATUS FOR AUTOMATICALLY RECORDING THE 
ROLLING OF A SHIP IN A SEA-WAY, AND THE CON- 
TEMPORANEOUS WAVE-SLOPES. 


By WittiAm Frovpe, Esq., M.A., F.R.S. 


[ propose to explain an automatic instrument I have made for record- 
ing some of the more important phenomena connected with the rolling 
of ships at sea. In order to explain the objects for which it is neces- 
sary that these phenomena should be recorded, it will be desirable that 
[ should set forth in outline, some of the leading principles on which 
the rolling of ships depends. ! would mention, however, at the outset, 
that the record given by the more special portion of this apparatus de- 
pends for its accuracy on simple mechanical principles, and is in no way 
dependent on the correctness of any theoretical assumption, yet its 
operation, as a whole, is specially relevant to the principles referred to, 
and its records will be specially suitable for testing the theory to which 
the principles seem to point. I need scarcely observe that the deter- 
mination of the causes of the rolling of ships is an important and 
essential step towards the discovery of remedies for the evil. 

In considering the rolling of ships, the primary question is, why 
does the passage of a wave cause the ship to roli? In what. precise 
manner does the peculiar deformation of the surface of water calied a 
wave, impress rolling motion upon a ship ? 

To consider, in detail, the various actions of each portion of the wave- 
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water, would involve complication ; but these all resolve themselves into a 
total which is very simply expressed by the proposition that the ship 
tries to place itself upright to the slope of the wave, for the same reason 
and with the same energy as she tries to place herself upright to the 
level surface of smooth water. This may at first sight seem a little 
paradoxical; but it sounds more reasonable when it is suggested that 
the ship desires to place herself in this sloping position on the slope of 
a wave, in obedience to substantially the same set of conditions as those 
which cause the water itself to assume this sloping position. In fact it 
correctly expresses the effect of waves on bodies floating upon them, to 
say, that the apparent direction of the force of gravity, is square to the 
surface of the wave. This apparent alteration of the vertical direction 
of gravity, which causes the water to stand temporarily sloping instead 
of level, and causes bodies floating on its surface to try to become 
perpendicular to this slope instead of truly vertical, is due to the 
translatory sideways accelerations involved in the motion of the particles 
of which the wave consists. 

This effect may be illustrated by a plumb-line. If its point of 
attachment is stationary, the plumb-line will hang vertically, but if 
the attachment be ac- 
celerated sideways, the 
plumb-line will hang 
askew as long as the 


Fic 1—ExPrertMent oF Froat In SusPENDED Ctr, 


acceleration is con- 
tinued, the direction of 
the suspending line 
indicating what L have 
termed the apparent 
direction of gravity at 
the plumb-bob. If, for 
the plumb-bob, a cup 
of water is substituted, 
it will be seen that the 
surface of the water in 
it will be alwayssquare 
to this apparent direc- 
tion of gravity, and the 
slope thus impressed 
on the water, is closely 
analogous to the slop- 
ingsurface of the wave. 
For just as the acce- 
leration sideways of 





a » a. Point of suspension being accelerated sideways from left to 
the particles of water sine: 
in the cup, causes the / peaponting Hines. 
. z ° C. p- 
surface of the water in. d. Surface of water in cup perpendicular to the line of, suspension, 
si : fe or the apparent direction of gravity. 

the cup to be sloping, Float in the water. 
sotheaccelerationside- /. Short mast in the float carrying 

BN . : : A small plumb-bob which hangs in conformity with the apparent 
ways of the pat ticles direction of gravity, and thus at right angles to the surface of 
of water forming a the water. 
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wave, causes the surface of the wave to be sloping. And the analogy 
may be carried further, by placing on the water in the cup, a float 
having a small mast from which a p!umb-bob hangs; then when the 
cup is swung about as before, not oniy does the water in the cup stand 
perpendicular to the line of suspension, but the float continues upright 
to the surface of the water, as also does the plumb-line hanging within 
it (see Fig. 1). In trying this experiment it is essential that the float 
should be very stable and the plumb-bob one of “ short period,”’ so that 
they should instantaneously assume the varying inclinations impressed 
on them by the varying external forces we are examining. 

This proposition that the apparent direction of gravity is square to 
the surface of the water, which thus simply and directly describes the 
origin of the rocking forces administered to a ship by the waves, is 
shown by the above experiment to be true of the water in the sus- 
pended vessel, That it also holds good in the case of a body floating 

on waves is demonstrable 

Fie. 2,—EXPERIMENT OF FLOAT IN WAVES. by theory, and i f have also 

shown it by an experiment 

with the float and plumb- 
line. In this case the float 
consisted of a cork ring 
like a life-buoy, about four 
inches in diameter, and 
was placed among waves 
. Float made of a cork ring. _ of various form (see Fig. 
A iT cal eae wane bes in conformity with the 2). In one case I placed it 
: apparent direction of gravity, and thus at rightangles tu in Waves breaking on a 
ee ee ee beach, and I could see it 
on, or rather under, the 

Fig. arr = FLOAT IN BREAKING overhanging crest of a 
AVE. 
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breaking wave, and even 
in this case the plumb-line 
was pointing rigorously 
square to the surface of the 
water, although that sur- 
face was actually facing 
downwards (see Fig. 3). 
The condition of things, 
then, under which it hap- 





e. Float made of a cork ring. 


7. Short mast in the float, carrying pens that a ship is set in 

g. A small plumb-bob which hangs in conformity with the mT . ‘ os 
apparent direction of gravity, and thus atright angies rolling moti mn, and from 
to the surface of the water. which she derives that mo- 


tion, when floating in wave- 
disturbed water, as contrasted with that under which she remains 
at rest in undisturbed water, is the fact, that, whereas in still 
water, the attitude into which the pressure of the water perpetually 
tends to force her, is constant and unchanging, in wave-water, on the 
contrary, this altitude is continually varying. It is in the constantly 
defeated attempt to attain the attitude of rest, that the ship among 
waves is perpetually changing her attitude; and since this attitude is 
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the ship’s position of momentary equilibrium, that is to say, her right 
position for the moment; and since it is the fact that when she deviates 
from it by a given amount, the force which urges her towards it, is the 
same as that which tends to right her, when similarly inclined in still 
water, it may be conveniently termed a righting force, and I shall 
speak of it thus, even though it may be occasionally urging the ship 
into an inclined position, as it must do when she is more upright than 
if at right angles to the wave slope. 

Were the ship perfectly rapid in her movements, if, that is to say, 
she possessed an infinitely powerful righting foree when inclined in 
still water, or were her moment of inertia (that is to say her momentum 
as a fly-wheel) infinitely reduced, she would then at once attain this 
attitude of rest, not by being stationary, but by keeping pace precisely 
with the changing inclinations of the wave slope. But inasmuch as 
the foree which urges her is necessarily finite, and her moment of 
inertia necessarily considerable, she is always involved in adventitious 
and additional movements, sometimes overrunning, sometimes falling 
short of the position she is seeking; and thus instead of following the 
motions of the waves like a raft, or, like the experimental floats, the 
ship “rolls.” 

The principle, then, out of which the rolling motion is developed, is 
profoundly simple ; it is certain that it exists and must operate. It is 
what Herschel has called a “ vera causa.” Whether its operation is 
sufficient to account for and explain the rolling which a given ship will 
undergo when exposed to a given wave—whether in fact it is only a 
collateral cause, not the cause of the rolling, is a question which can only 
be answered by counting up its proper effects by the known laws of 
dynamics, and comparing them with the results which actually 
ensue. 

It will be said that out of the multitudinous and confused inclina- 
tions which the surface of the sea presents, it is impossible to evoke 
order and uniformity enough to render the case amenable to treatment 
by ordinary mathematical processes. And this is undoubtedly true to 
a considerable extent, though to a less extent than might be primd facie 
supposed. 

It is true that we cannot by any method, mathematical or other, 
predict, when a ship is despatched on a given voyage, precisely how 
much rolling she will experience, partly because we cannot predict 
what seas she will encounter; partly also because no doubt the seas 
she does encounter will be of such unknown irregularity, that we 
cannot hope to appreciate their absolute effects. 

But this difficulty is at least a conclusive answer to those who, 
without having even a definite locus standi as a basis of thought, who, 
even discountenancing the existence of such a locus standi, are yet ready 
to advance definite and confident predictions about the behaviour of 
individual ships. 

I do not advert to men of large and varied experience, who attempt 
cautiously to educe rules, by induction, from the facts which their expe- 
rience has supplied to them. Yet even to them I would appeal not to 
rely in this case with too confident preference on conclusions which 
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experience, taken alone, and unguided by established laws, may seem 
to them to have justified. 

or, confidence in conclusions which such experience induces men 
to form, is nowhere so ill-placed as where the surroundings of the 
question are multitudinous and complex; since in such cases it is 
almost impossible to select with certainty, by experience unenlightened 
by theory, which out of those surroundings is the real governing con- 
dition of the problem. And on this ground I invite even those whose 
experience may have least inclined them to agree with me, to join me 
in tracing from the vera causa which I have explained, the consequences 
which, with a very near approach to exactness, must follow from it, by 


applying to it the known laws of dynamics and the known laws of 


wave motion. 

Our problem is this. Given the rate at which the wave on which 
the ship rests, broadside on, changes its inclination iv transitu, and 
given the rate at which the ship will change her inclination when 
exposed to a righting or inclining force of given magnitude, what will 
be the rate of change and the total amount of motion which will ensue 
as wave after wave passes under her? 

In the first place, the laws which govern the motion of regularly 
formed waves, are now very well known, and are reducible into tractable 
mathematical expressions. 

The rate, in terms of time, at which the slope of a wave in transitu 
varies, is almost exactly the same as that at which the inclination of an 
ordinary pendulum varies—quite nearly enough to be used in the 
investigation of this problem. 

The rate, in terms of time, at which the ship will change her position, 
also admits of being exactly calculated, given her form and the dis- 
position of her weights on the one hand, and the actual force on the 
other. 

This branch of the problem, however, is perhaps best elucidated by 
tracing the actions on which it depends as exhibited by a ship when set 
oscillating in still water. 

Let us suppose the ship to be hove down artificially to the successive 
inclinations, 9 .0 30, &c., by means of a succession of inclining forces 
acting on a lever of given length, and that the successive forces em- 


ployed are ,F oF ,F, &c. Now if ona base line we mark off a series of 


spaces which, dating from che same zero point, represent to scale the 
successive inclinations, and plant at the end of each, an ordinate which 
represents to scale the corresponding force, the tops of the ordinates, in 
effect, constitute a line which is called the “ curve of stability.” 

This curve represents in fact the variation of the righting or inclin- 
ing force in terms of the inclination, and it inevitably follows from the 
principles on which the stability depends, that up to some considerable 
inclination the righting force is exactly proportioned to the inclination, 
and for the purposes of the present explanation it will be assumed that 
this law holds good up to any inclination that the ship can in fact reach. 
The assumption involves so little error under ordinary circumstances, 
that the results deduced by help of it may be regarded as typical. 
Such then is the force which, in still water, tends to right a ship 
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when she is forcibly inclined. It has here-been viewed asa simple fact de- 
termined by an experiment performed on the ship hersel?; but it may 
also be arrived at by calculations based on the ship’s form and the dis- 
tribution of her weights, and may be expressed in terms of the ele- 
mentary conditions inherent in the ship’s form and displacement, 
namely, her weight, and her metacentric height, that is to say, the 
distance between her metacentric and her centre of gravity.* We 
have next to see what are the rotational motions which this rotational 
force will impuse on the ship under the various conditions under which 
it is free to operate, excluding for the present the collateral action of 
what is commonly termed “the resistance of the water,” and we will 
consider these motions first, as they are exhibited and measured by the 
ship’s behaviour in still water. 

When the ship after having been hove down, as described in still 
water, is released and thus allowed to right herself, the rate at which 
she will do so is proportioned, directly, to the righting force at the 
instant, and inversely, to her moment of inertia, that is to say, her 
momentum regarding her as a fly-wheel; and she will proceed thus 
with accelerated speed till she reaches the upright position (which 
she will pass through with a maximum velocity), and travel onwards 
with retarded speed till she reaches an inclination opposite to that 
from which she departed, and indeed equal to it but for the surface- 
friction, keel-resistance, &c., she has encountered in transitu, and which 
for the present, as has been said, it will be convenient to treat as non- 
existent. Thus she will continue to oscillate like a frictionless pen- 
dulum. 

The time expended in the complete transit will clearly be the greater 
for a given total are traversed, in proportion as the force employed is 
weaker, and the moment of inertia is greater. But if we compare the 
times expended in the transit by a given ship, according as the arcs are 
large or small, the condition that the righting force is directly pro- 
portioned to the inclination, shows at once that the time will be the 
same whether the are is large or small, because in traversing the larger 
are, both the acceleration and the accumulated velocity will be greater 
exactly in proportion as the space to be traversed is greater. 

This is in fact the essential condition of isochronism in oscillation, 
and in virtue of this it happens that with a given ship, as with an ordi- 
nary pendulum of given length, the time occupied in performing a given 
complete oscillation or single swing, is within practical limits the same, 
whether the are of oscillation be large or small. It is here convenient 
to observe that the time occupied by a double oscillation is called the 
“ period,” because it virtually completes the circuit, bringing the oscil- 
lating body back to the position and conditions from which it took its 
departure ; and the “ period” is perhaps to be regarded as the funda- 
mental or standard unit of designation in most investigations allied to 
this; but as the half-period, or time of a single swing, appears to 


* This is commonly formulated as follows:—F = WM.9, where F is the force, 
supposed to act with an unit of leverage, W the ship’s weight, M her metacentric 
height, and @ the inclination. 
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me a more convenient unit in this particular investigation, I adopt 
it in preference, calling it the ‘time of oscillation.” 

It is easy to see that the rate of acceleration at any instant under a 
given righting force is completely expressible for a given ship in terms 
of her half period or “ time of osci!lation.” And it is convenient to ex- 
press it thus, because the time of oscillation is, per se, simply deter- 
minable by oscillating the ship in still water; though it must be added, 
that like the righting forces in still water, it may also be arrived at by 
the somewhat lengthy and laborious calculations* necessary for determin- 
ing her curve of stability, and her moment of inertia, from the distribu- 
tion of her weights. : 

Thus, then, as by inclining the ship forcibly in still water we may 
measure absolutely the force which at any given inclination urges her 
towards the upright position, we may by observing her time of oscilla- 
tion when allowed to oscillate in still water, learn exactly at what rate 
she will acquire rotational velocity in any direction in terms of the 
rotational force which at the instant urges her in that direction; and 
we may proceed to import these considerations into the study of her 
behaviour when acted on by waves. I will again observe that the 
operation of resistance is still excluded from the enquiry. 

Now in virtue of principles which have been already explained, the 
ship having for an instant a given inclination relative to the wave 
slope, will experience the same righting force tending to destroy that 
inclination, as she experiences when in still water she has the same 
inclination absolutely, or with reference to the horizon. And hence the 
rate and the direction of the acceleration which she experiences will be 
the same in both cases, in terms of the inclination to which it is 
due; and as the inclination relatively to the wave slope is the difference 
between the ship’s absolute inclination and the slope of the wave, we 
are able to express the accelerationt at each instant, in very simple 


* Assuming the moment of inertia and metacentric height to have been deter- 
mined by the calculations referred to, then calling the time of oscillation T, the 
radius of gyration p, the metacentric height, as before, M, and the force of gravity, 

. } e meson TO mn . . 
g, the formula for T is T = Ww? but T may have been simply determined by the 
J9) : 3 J 
still water experiment, as described, and this result is per se available. 

In any case, by the laws of isochronous oscillation, the equation of angular accele- 
ees . F d® ir ; Be tera od te é = 
ration in still water is — a” 7? @ being the inclination at the instant. The 

dt 2 
negative sign of the differential corresponds with the circumstance that the accele- 
ration is always tending to diminish @. 

+ The equation of angular acceleration for the ship broadside to the waves is thus 

a0 5 : . eee . 3 
of ix -(9—6’), 6” being the inclination of the wave slope at the instant. Now, 

dt- e 


1" 
A: 


the wave curve may, with close approximation to truth, be regarded as a curve of 


sines, if we take the height to be as small compared with its length as it usually is in 
large waves ; and under these conditions, if 6’ be the inclination of the steepest part 
of the wave slope, and ‘T the half period of the wave, it follows that approximately 
6’ = 0’ sin pe so that the complete equation is — a = a 9 — 0’ sin i) 

The integration is somewhat lengthy, nor need it or its results be formally given 
here. The object of giving the fundamental equation is simply to show in complete 














THE ROLLING OF A SHIP IN A SEA-WAY, ETC. 865 


terms, since, as has been pointed out, the slope of the wave at each 
instant is easily expressible in terms of time. 

The working out of the conditions tells us what will be the ship’s 
inclination and angular velocity at any future instant, given the steep- 
ness of the waves and the ratio of their period to the period of the 
ship, and given her inclination, her angular velocity, and her position 
on the wave, at the instant from which the lapse of time is counted. 

The simplest form to which the solution can be reduced, arises under 
the limiting conditions that at this point of departure the ship is 
stationary and upright, and is either at the crest or hollow of the wave 
when the slope is zero ; and the results of this form of the solution will 
be taken as typical, and their principal features will be presently traced. 

It is, however, instructive and perhaps necessary, to explain that 
if the solution is taken without any limiting conditions (namely, 
on the assumption that the ship when started at the zero point of wave- 
slope, possessed any assignable inclination and angular velocity), the 
completely general results that it presents are connected by a very simple 
and interesting relation with those obtained under the simpler form of 
solution. For, the ship’s initial inclination and angular velocity at the 
level starting point may be regarded as, potentially, part of a definite 
oscillation, which, if continued independently in still water, would have 
assigned to her a definite inclination and angular velocity at every 
future instant. Now the interesting aspect of the general solution 
which I refer to is this: the prospective movements which it assigns 
to the ship are the same as we should arrive at by combining those 
which are potentially due at each instant to the equivalent still water 
oscillation, with those due to the operation of the wave series under 
the operation of the limiting conditions which give rise to the simple 
form of the solution. The total result at any future instant consists 
of that which the wave-slopes would have imposed on the ship inde- 
pendently of her initial inclination or velocity, added to that which 
the initial inclination and velocity would have imposed on her in 
still water or independently of any wave-slope, hence it is sufficient 
to regard the results of the simple form of the solution as typical. 

The principal results arrived at are entirely common-sense in their 
character, and such as may be readily apprehended by any mind well 
trained in dynamical reasoning. 

The most striking and the most important of them is the conclusion 
that when the waves which act on the ship, have the same period as 
the ship herself, the range of her oscillation will receive an increment 
of definite and constant magnitude, wave by wave, so that in the transit 
of a few waves she must be infallibly overset. I have myself produced 
this result by artificially generated waves of definite period, acting on 
a float so shaped as to oscillate with a minimum of resistance, and with 
the same period; it was invariably overset by the transit of four or 


shape the circumstance that the whole mathematical theory of unresisted rolling can 
be worked out in reference to any individual ship on the basis of experiments which 
may be performed with her in still water. It will be seen farther on that the 
same mode of procedure is, with even greater appropriateness, available for the 
treatment of the difficulties which belong to the subject of resistance. 
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five waves. And this is what would, in fact, certainly happen to ships 
under the conditions named, if it were not that their oscillations are, in 
fact, performed in a resisting medium, end that their range is thus 
restricted by a growing force which will, in most cases, neutralise the 
increment before the fatal result ensues. But this branch of the subject 
has been, for the present, thrown out of the question, and will be 
noticed presently. At present it is enough to point out how thoroughly 
this conclusion, at least in its general form, accords with common 
experience, which tells us that if we wish to create the greatest 
amount of oscillation in a body capable of it, we must repeat the im- 
pulses, oscillation by oscillation, and in exact harmony with the phases 
of the motion. It will be in the experience of many Naval Officers 
especially, that even the largest ships may be worked up to an oscil- 
lation of very considerable range by running the crew from side to 
side, if only the runs are exactly timed to the recurring motion.* 

The increment of range which, but for resistance, co-periodic waves 
would impose on the ship, wave slope by wave slope, or oscillation by 


oscillation, is — (or about 1}) times the inclination of the wave at its 


steepest part, so that on a wave, the steepest part of which has 6° of 
inclination, each oscillation would carry the ship 9° farther than its 
predecessor. 

While this form of co-periodic oscillation is in progress, the ship’s 
maximum inclination must always occur when she is at the top and 
bottom of the wave, and she is just at the middle of her swing when 
the mid-height of the wave passes her. 

The result which is thus produced by co-periodic waves, is the most 
complete form of what is termed ‘“* cumulative rolling.” 

But cumulative rolling will also be produced by waves which are not 
co-periodic, though the amount of accumulation will be less, in proportion 
as the dissidence of the period or dis-periodicity (as it may be called) 
is great, since only part of each impulse can co-operate with the existing 
motion, and part must be antagonistic to it. 

If the dis-periodicity is not very great, the transit of the first wave- 
slope will produce a result not far short of that which the first co- 
periodic wave would have produced; but, wave by wave, the want of 
harmony becomes more and more pronounced, the portion of the im- 
pulse which co-operates with the ship’s roll becomes smaller, that 
which is antagonistic becomes larger, accumulation ceases and dimi- 
nution commences, and thus the rolling, after attaining a maximum, 
dies out by just the same steps as those by which it had grown up. 

Here again the results of the solution are strictly in accordance with 
common sense, and indeed with common experience. 

A not uninteresting illustration of the action which has just been 
traced, is frequently furnished by the behaviour of a pocket-watch if 
divested of its chain and hung by its pendent on a nail, which often 
serves roughly as a knife-edge, and allows it to swing freely, as a 

* This process is often adopted as a means of scouring a ship’s bilges, a certain 
amount of water having been admitted to them that it may be thus forced to rush 
from side to side. 
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pendulum of very short period. In this condition, its period is gene- 
rally not very far from that of the balance which is oscillating within it, 
and the alternate extensions and compressions of the balance-spring 
impress on it a series of alternating impulses of small but appreciable 
magnitude, and it will frequently be seen that the watch, regarded as a 
pendulum, will acquire a considerable series of oscillations, which, 
owing to the want of exact co-periodicity of impulse, grow up to a 
maximum, die out again, and recommence in an exactly reproduced 
order. 

It is instructive to observe that the greatest increase of range which 
the transit of any single wave can, under any circumstances whatever, 
produce on the ship during a given roll, is when the phases of her 
rolling have become so related to those of the wave that the intervals 
of antagonism between the wave slope and the ship’s motion, happen 
where the wave slope is near its minimum, that is to say, at or near the 
hollow and crest of the wave, the ship being inclined in such a 
direction that the approaching wave slope becomes piled up (so to say) 
on her inclination, and intensifies the righting force throughout the 
roll, the steepest part of the wave co-operating with the motion, and 
supplying an effective relative angle even when the absolute angle is 
near zero ; and the relation which plainly best satisfies these conditions 
is that, whether the period of the ship be greater or less than that of 
the wave, the commencement and termination of the roll shall be about 
equidistant in point of time from the hollow and crest respectively. The 
whole effort of the individual wave is thus applied with its greatest 
possible advantage towards the augmentation of the roll, and does the 
least possible towards the alteration of the period. 

There remains’ to be mentioned a third type of unresisted rolling, 
which, however, grows out of the solution only in its most general 
shape, by assigning to the ship an initial inclination and angular 
velocity which have a special relation to the ratio of the period and 
the steepness of the waves. 

This is what is called constant rolling, and:it consists of a state of 
things in which the operation of the successive waves obliges the ship 
to roll to an invariable range, her period being forced into agreement 
with that of the waves, though these are in fact dis-periodic. — 

This result, it will be seen, is in marked contrast to that type of 
cumulative rolling which has been traced out as deducible from‘ the 
simpler form of solution when applied under these conditions, namely 
when a ship is engaged with dis-periodic waves. It is, however, one 
which may be even quantitatively arrived at without any technical 
mathematical reasoning, and it appears more instructive to trace it out 
thus than to refer to it merely as a consequence of the solution. 

If we consider what is happening when a ship is oscillating at her 
natural period in still water, we must perceive that the period of the roll 
is determined by the circumstance that the righting force is throughout 
not merely in direct proportion to the inclination at the, instant, but that 
the numerical term which expresses the proportion, is exactly of such 
magnitude as to bring out the result which does, in fact, arise, namely, 
such as will oblige the ship to complete the oscillation in that particular 
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time. But it is easy to see that if the proportion had been other than 
it is, whether greater or Jess, the speed of the ship’s motion at each 
instant would have been increased or lessened accordingly, so that the 
oscillation would have been completed in a less or greater time; and 
little reflection shows that the relation which subsists between the 
increase of force and the decrease of period, or vice versd, is that the 
period will be inversely as the square root of the intensity of the force. 
[t is as the square root of the intensity, not as the intensity simply, 
because, when the force is, for instance, increased, and the velocity thus 
increased also, the time during which the force acts is thereby propor- 
tionally lessened, so that, for instance, it requires a force of quadrupled 
intensity to produce in a given swing a doubled velocity, or a period 
twice as short. 

Now a scale of force thus uniformly intensified throughout, or vice 
versid, may by hypothesis be exactly supplied to the ship while oscil- 
lating in still water, if we suppose a wave of appropriate steepness and 
period to be (so to say) administered to her as she roils, if the relation 
of its phases as it operates on her be duly related to the phases of her 
rolling. This relation must, in fact, be such that the wave-phase which 
makes the wave-force zero, namely, the transit of its hollow or crest, 
shall operate on the ship at the moment when she is upright and is 
moving with her maximum velocity, as happens with the force naturally 
delivered during the still-water oscillation ; and further, that (again in 
accordance with that naturally delivered force) the maximum wave- 
slope or phase of maximum wave-foree shall operate on her when she 
is at the extreme range of her oscillation: and so on, throughout. If 
these two conditions hold, it will be feund that a due apportionment of 
uniformly increased or diminished force has been secured, corresponding 
with the alteration of the period. 

If, for instance, we desire to assign the wave-condition under which 
the ship will perform an oscillation of given range, in half her natural 
period, when, as was just now explained, the actuating force must be 
throughout quadrupled, we may see that the necessary conditions will 
be fultilled, if the wave we assume has in the first place half the period 
of the ship, and, in the second place, a maximum inclination treble the 
ship’s maximum inclination ; for this trebled inclination, combined with 
the ship’s owi inclination, supplies, in the whole, the quadrupled force. 
It will be readily seen that the general proposition which this instance 
has illustrated, must include the condition, that when the ship’s period 
is thus to be shortened, the advancing wave slope must face in opposi- 
tion to the ship’s roll, so as to intensify the righting force. When it is 
to be lengthened the wave slope must face in accordance with the roll 
so as to moderate the righting torce.* 

It is readily seen in the light of this reasoning, that the constant relation 
which must subsist between the wave-slope, the ship’s inclination, and the ” riod- 
ratio, is (retaining the previously used notation) (9 + 9’) z 9,or#’= (: - 7)? 


This of course includes the relation between the m¢ — wave-slope and the range 


of the ship’s roll, which would be written 0 = =(:-, - - =)? 
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This arrangement thus worked out would keep the ship rolling 
to a constant inclination, and with a constant but modified period, 
for an indefinite time. This then is what has been called ‘“ constant 
rolling.” 

It is instructive to contrast the conditions under which the passing 
wave slope simply alters the period of the ship’s roll, without either 
increasing or diminishing the range of the roll, with those under which 
it leaves the period of the roll unaltered, but produces the greatest 
augmentation in its range which, as a single wave, it is capable of 
producing. The characteristic feature of the contrast is that at the 
mid-height of the wave when the wave slope is steepest, in the former 
case the ship’s angular motion is zero, and the full range is attained— 
in the latter the ship’s angular motion is greatest and she is in the 
middle of the roll. Thus the whole effect of the wave in the former 
case is devoted to the alteration of the period; in the latter to the 
augmentation of the range. 

It.is now time to turn to the essential but (theoretically speaking) 
somewhat obscure subject of Resistance; that force or set of forces, 
namely, which is called into existence in the surrounding fluid by the 
ship’s motion, always acting in opposition to her motion, and tending 
to bring her to a state of rest. 

It is not proposed here to deal with the subject in its theoretical and 
obscure aspect, but rather to trace the action as measured by experi- 
mentally ascertainable results, and to explain how these may be used to 
correct, or rather to complete and reduce into a practical form the 
abstract propositions in which the laws of unresisted rolling have been 
expressed. 

Here also the behaviour of a ship when set oscillating in still water 
throws much light on the operation of the force we are investigating. 

If, when by running men from side to side, or by other means, we 
have set the ship rolling to a considerable range, we cease the impulse 
and leave her to carry on the oscillation without interference, we 
shall see that, roll by roll, the range of oscillation becomes extinguished, 
and after a time the ship will come absolutely to rest. This extinction 
is obviously both the consequence, and the natural exponent, of the 
resistance experienced by the individual ship. 

Supposing that by exact observations both of time and range, or 
what is better, by automatic means, we have obtained a record of the 
vate of extinction, we have thus in effect secured a measure of resist- 
ance in a shape which directly serves our purpose. 

For while in the former part of the investigation we learned how 
much motion the transit of a given wave will communicate to the ship 
during the performance of a given roll, we learn in the ascertained 
rate of extinction, how much motion the resistance acting during the per- 
formance of the roll, will abstract from her. It is true that the solution 
thus obtained must be regarded as only an approximate one, but its 
rationale is simple and intelligible, and plainly takes us very far in the 
right direction, and on the other hand, it is found that practically the 
results which follow from it are very near the truth. It is true also, 
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that we cannot readily initiate artificial rolling to as great an inclina- 
tion as to include the deepest rolls which possible waves will impose on 
the ship; burt within the limits of easy experiment we can attain 
sufficient range to determine with considerable exactness, the law which 
governs the rate of extinction in terms of the range of the roll, and are 
thus enabled to calculate it pretty exactly for much deeper rolls. In 
fact, if after having performed the experiment and recorded its results, 
we mark off, on a base line, successive equal intervals, representing the 
count or numeration of the rolls, and duly plant on the base thus 
marked, a series of ordinates representing, to seale, their successive 
ranges, the ends of the* ordinates will constitute a curve, which is a 
curve of extinction.” and which 


ee 


portion of what may be termed the 
may be extended by « calculation as proposed.* 

Speaking broadly, we may say that just as the theory of unresisted 
rolling has informed us what is the roll-originating power exerted by the 
waves, roll by roll, so this curve tells us what is the roll-extinguishing 
power exerted by the resistance, roll by roll; and it is plain that accu- 
mulation must cease when the rolling has become so deep that the two 
forces, roll by roll, are equal. And clearly this state of things indicates 
that under the operation of resistance, a form of constant rolling tends 
to become established, resembling, but differing of course in some 
characteristic peculiarities, from that already described. 

The simplest case in which the application of this principle can be 
traced is that of rolling in co-periodic waves. 


* It appears to me, both by experiment and by a rational appreciation of the data, 
that ie rate of extinction as governed by the range, is expressible by the sum of two 
terms, of which one is simply as the range, the other as the square of the range, so 
that, if in mathematical language we put © as the range of the roll, and 2 as the 


number or count of the roll (e.¢., first, second, third, &c.), the rate of extinction or 
: Ao AO 
: of range per roll will be — - , and we have — = (a0 + 40°), and the ex- 
i _/ An 
pression, if regarded as the differential equation of the curve of extinction, is readily 





integrated ; and on a careful analysis of the numerous specimens of these curves 
which I have treated, it has proved in every case that such values of (a) and (4) 
might be introduced into the integral of the equation, that the calculated curve will 
fit the experimentally determined curve with remarkable exactness. Hence it is 
presumable that it would be found to accord pretty nearly with what would have 
been the result of experiment, if this could have been extended so as to include rolls 





of as great range as are ever eucountered. 

It is also probable that the terms which thus accurately express the resistance in 
the case of still-water rolling, will bring out an approximately correct result when 
applied to rolling in a sea-way, for it is presumable that the resistance the ship will 
experience in performing a roll of given range will, in the aggregate, be approxi- 

tely the same, whether it is performed in still water or in a sea-way. 

‘ia y when the conditions are such that the ship is foreed to pe rform the roll in a 
lengthened or shortened period, a correction must be made in accordance with the 
effect which the difference in velocity will have had on the resistance. But the 
correction may be readily — in virtue of the condition which rationalises the 
separate existence of the two terms of the equation involving © and 6°, the condition, 
namely, that the resistance is made up of two e ‘lements which are respectively pro- 
portioned to the velocity and to the square of the velocity with which the roll is 
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Here, as we have seen, the transit of each successive wave slope 
would, but for resistance, be capable of adding, roll by roll, an incre- 


ment of range 5 (say 13) times, the steepest part of the wave, whatever 


be the range already attained; and this may be termed the potential 
increment. The actual increment which takes place in each roll will, 
therefore, fall short of this, by a quantity which corresponds with the 
extinguishing effect of the resistance during the roll, and will become 
zero therefore, when the range is so great that the rate of extinction 
equals the potential increment appropriate’ to the particular wave 
series. 

Now, on reference to the complete curve of extinction, it is easy to 
see what part of the curve exhibits, as due to a single roll, a decrement 
of ordinate equal to the potential increment, and the ordinate at the 
middle point of this portion of the curve indicates the maximum range 
of roll which the particular wave series can impose on the particular 
ship. 

When this state of things has been arrived at, so that the ship will, 
wave by wave, perform an oscillation of definite magnitude, in which 
on the whole, the impulsive force of each wave slope is balanced by 
the resistance experienced during the corresponding roll, the state of 
things is somewhat analogous to that of a clock pendulum which is 
kept going by the “ maintaining power.” In both cases alike the aggre- 
gate * work’? communicated by the impulse, equals that abstracted 
by resistance, only that in the case of the clock the impulse is momen- 
tary, and is administered solely at the middle point of the swing, while 
with the ship engaged in this particular type of rolling, the phases of the 
wave and of the roll are so related, that the impulse is delivered con- 
tinuously, and pari passw with the resistance, indeed throughout in 
tolerably exact proportion to it, for, as has already been explained in 
relation to unresisted co-periodic rolling, the instants of maximum in- 
clination of the ship, when her angular velocity is zero, are at the top 
and bottom of the wave when the slope is zero, and the instant of her 
maximum velocity is almost precisely when the mid-height of the wave 
passes her, and the wave-force is at its maximum; and as the resistance 
increases and decreases with the velocity, a general equilibrium is thus 
approximately maintained. 

The analogy between the maintaining power which sustains the 
swing of the clock pendulum, and the wave impulse which maintains 
the ship’s oscillation, supplies a point of view from which we may see 
our way to what is virtually the conclusion which has already been 
reached, but in a somewhat different, and in effect, a more comprehensive 
form ; as an answer, namely, to the question, what must be the steep- 
ness of a wave series of given period to keep the ship rolling with a 
given range, instead of to the question, what will be the range of oscil- 
lation imposed on the ship by a wave series of given period and given 


steepness. 

If we trace out the answer thus in relation first to a co-periodic 
series, we shall see our way to the solution in a more general form. 

If we assume the ship to be set rolling up toa given range in still 
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water, then if the medium in which she rolls were incapable of offering 
resistance, the rolling would continue for ever without any abatement, 
just as would happen with a frictionless pendulum oscillating in vacuo. 
If we now snppose the resistance of the water to begin to operate, we 
may propose to ourselves the enquiry, what system of surface dis- 
turbance must we at the same time impose on ‘the water, in order to 
neutralise the extinguishing power of the resistance, and maintain the 
rolling with unchi inged period and with unabated range. 

( ‘learly the disturbance must be of the nature of a co-periodic wave 

ries passing under the ship, with its inclination so apportione ‘d to the 
ship’ s angular velocity as to be assisting the ship’s motion, just as the 
resistance obstructing it. 

Were it possible to create a wave series, the steepness of which 
should follow an arbitrary order in terms of time, we might m: ike this 
order such as precisely to neutralise the resistance at eac +h insti unt; but 
in fact we are not at liberty to assign this order precisely, since whe n 
the steepness of the wave series has been defined at any one parti- 
cular point, the order of its steepness at other points is defined by 
inherent dynamical laws; yet, as has been pointed out, these inherent 
laws do in fact so define it, as to correspond very nearly with the order 
in which the resistance is delivered, and if we assume a wave series 
of such mean steepness, that its impulsive effect will be in the aggregate 
equal to the aggregate extinguishing effect of the resistance, the range 
of the oscillation will be conserved ; only the intermediate variations of 
the ship's inclination as she rolls, will experience some almost infini- 
tesimal modifications of alternate accelerations and retardations, during 
the progress of each roll. 

Now the curve of extinction tells us how much of the assumed range 
would be lost by resistance in the single roll of the assigned mean 
range; on the other hand, the laws of unresisted oscillation tell us that 
the transit of a single co-periodic wave slope of given maximum 
inclination is capable of adding to the range of the ship’s previous roll 
an increment of range, which is a little over 14 times that inclination, 
or (shaping the proposition suitably for our present purpose) to adda 
given increment of range e r roll by the intervention of a co-periodic 
wave, we must make the maximum wave slope barely 2rds of that 
increment, which is in effec! identical with the conch sion already 
reached. 

But having now gained the idea of a wave series as a maintaining 
power, we can apply -it to the case of what has been called ‘ dispe- 
riodic ”’ rolling, and by help of this idea we may proceed to determine 
what is the wave series which will keep the ship rolling with a forced 
period, either longer or shorter than her natural period, and with a 
range unimpaired by resistance. 

In the first place, we have already seen how, in the theory of unre- 
sisted rolling, the introduction of an auxiliary wave series, with its 
steepness and its phases definitely related to those of the ship’s oscilla- 
tion, will maintain in the ship the definite range of oscillation, but with 
the period altered in any assigned degree. 

It is true that the alteration of period involves an altered scale of 
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velocity in the performance of a given range, and, therefore, an altered 
scale of resistance ; so that the data presented by the curve of extinc- 
tion are not nakedly applicable ; but, if we know the law of resistance 
in terms of velocity, we can deduce from the curve of extinction the ex- 
tinguishing power of the resistance operating during any given roll, if 
performed by the ship, in either a lengthened or a shortened period ; 
that is to say, if we know the obstructive “ work ” done by resistance 
during the roll of given range if performed in the ship’s natural period, 
we can determine it when the same roll is performed in the altered 
period, and can also determine the corresponding new decrement of 
range. 

Hence, proceeding by exactly the same method as before, we can 
define in terms of this newly determined decrement, the steepness of 
the auxiliary wave series which is required as a maintaining power to 
neutralise the effect of resistance operating under the altered period. 

Thus, to maintain the rolling of given range in a dis-periodic wave 
series, the combined operation of two distinct auxiliary wave-series is 
required—one of which may be called the “ period-governing”’ series, 
the other the ‘‘ maintaining” series; but for reasons which have been 
already explained, the relation between the wave phases and those of 
the ship’s oscillation, are characteristically different for the two auxiliary 
wave series. 

The instant of the maximum wave slope in the “ period-governing ” 
series, concurs with that of the ship’s maximum inclination and the 
zero of her angular motion; in the “ maintaining” series, it concurs with 
the zero of her inclination and the maximum of her angular velocity. 

The combination, or superposition as it is called, of these two 
auxiliary waves, creates the total wave by which the roll of given period 
and range will be maintained in the ship. Perhaps, however, those to 
whom the idea of a wave, consisting of several waves in superposition, 
is for the first time presented, may desire some explanation. 

The figure or profile of a wave-series is represented with sufficient 
exactness by a continued repetition of what is called the “ curve of sines,” 
a curve the nature of which may be sufficiently described to those who 
are not conversant with it mathematically, as follows :—Imagine a clock 
pointer to travel once round the dial, while the wave passes from crest 
to crest, and let the length of the hand be half the height of the wave 
from hollow to crest, when drawn to the required scale ; draw a hori- 
zontal diameter acvoss the dial, and draw a base line, spacing it off 
with intervals representing either the length, or the period, of the 
wave from crest to crest, then subdivide each of these intervals into 
twelve equal spaces, corresponding with the time intervals at which the 
pointer arrives at the successive hour-marks on the dial, and at each 
station thus fixed on the base, draw an ordinate, the length of which is 
the vertical distance of the end of the pointer, above or below the dia- 
meter; the length of this ordinate represents the height or level of the 
wave surface at that instant. 

The following well-known and interesting property of this kind of 
curve, illustrates what is called the superposition of waves :— 

Draw any two such curves on the same base, making them alike only 
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in the length of base, and different to any extent in their vertical height, 
and in their respective starting points on the base. Then add, at each 
point on the base, the ordinate of the one curve to the ordinate of the 
other, observing only that when the one ordinate is on the opposite side of 
the base from the other, addition means subtraction. The combination 
constitutes a third curve, not only like in character to the other two, 
but actually a true curve of sines, differing from its constituents only 
in the diameter of the imaginary circle from which it is constructed, 
and in the position of its starting point on the base. 

The geometrical property thus traced out, explains at once the 
geometrical result of the combination of the two auxiliary wave 
curves, and the conservation of the dynamical operations which 
the waves were calculated to supply separately ; for the steepness or 
slope of the combined wave (just as happens with the ordinate repre- 
senting its profile) is everywhere the sum of the slopes of the consti- 
tuent waves, and it thus correctly performs, in the lump, their separate 
duties. 

The compound wave series is, in fact, the wave series which will 
keep the ship rolling with the given range; and if fora sufficiently 
extensive series of imagined ranges and periods of rolling, we deduce 
the elements of the appropriate compound waves, and tabulate the 
results, it is as easy to read the table backwards as forwards, and infer 
from the elements of the wave series, what is the range to which it would 
make the given ship roll. 

It is necessary to point out that this tabulated range, is that which 
the ship would reach only after several consecutive waves had passed 
her. For when first acted on she would commence moving as if she had 
no power of resistance, and would thus more or less faintly conform to 
that type of unresisted rolling which belongs to dis-periodicity, and 
which involves the growth of the range to a maximum after several 
rolls, with subsequent diminutions in a recurring series ; indeed if the 
ship possesses but slight power of resistance it is probable that the first, 
or even the second of the recurring maxima, will be slightly in excess 
of the final range as given in the table. 

The excess cannot be large. Its actual amount can only be deter- 
mined, so far as I know, by a process of “ graphic integration,” which 
it would occupy too much space to describe here. It may, however, be 
added that, speaking broacily, it remains true that in resisted as well 
as in unresisted rolling, the wave-series of given steepness which will 
impel a given ship to the greatest range of rolling, is that which has 
the same period as the ship herself. 

Having now sketched the general principles that govern the rolling 
of ships, and traced their leading results, [ will proceed to the conside- 
ration of the recording apparatus which it is the object of this lecture 
to explain. It is manifestly of great importance to have the power of 
verifying and of correcting the theoretical conclusions at which we 
d To do this we require the means of recording exactly 


have arrived. 


the behaviour of any given ship under various conditions of the sea, 
and of recording at the same time what those conditions are. 
This is done in the present apparatus, by keeping a continuous 
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record, first of the angle which at each instant of time the ship’s 
mast makes with a truly vertical line; and, secondly, of the angle 
which at each instant of time the ship’s mast makes with a line drawn 
normal, that is to say, at right angles to that portion of the wave- 
surface on which the ship is at the instant of time referred to. The first 
of these angles, namely the angle between the ship’s mast and a truly 
vertical line, may be conveniently called the ship’s absolute angle, and 
the second angle, or the angle between the ship’s mast and the normal, 
may be called the ship’s relative angle, as being taken relatively to 
the wave-surface (see Fig. 4). The absolute angle is the angle 


Fic. 4.—EXPLANATION OF THE TERMS ‘‘ ABSOLUTE ANGLE” AND 
“ RELATIVE ANGLE.” 
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all ordinary records of ships rolling; thus, 


usually referred to in o; 
when it is stated that a ship rolled 10 degrees to port, it means 
that her mast made an angle of 10 degrees on that side with a truly 
vertical line. Jt will be evident, however, from the principles set 
forth in considering the causes of the rolling of ships, that it is im- 
portant not onlyto record the absolute angles of a ship’s rolling, but 
also her angles relatively to the wave-surface, it being borne in mind that 
the righting tendency of the ship tends to place her mast at right 
angles to the wave-surface. It must also be remembered, that the 
apparent direction of gravity to a body floating on a wave, is at right 
angles to the wave-surface, as was indicated in the experiment of the 
short plumb-line on the float, either in the suspended cup or in the 
wave-water (see pp. 859, 860, and Figs. 1, 2, and 3). 

A vessel may to all intents and purposes be considered to roll about 
her centre of gravity, and thus the centre of gravity while partaking 
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of the vertical and translatory motions imparted to the vessel by the 
waves, will be free from the rotatory motion experienced by the other 
parts of the vessel, and a pendulum hung freely at the centre of gravity 
of a ship will not be disturbed by the rolling of the ship, and will 
thus be under conditions similar to those of the plumb-line in the small 
experimental floats before referred to. 

But for the reasons I have before pointed out, even a pendulum hung 
at the centre of gravity of the vessel in a seaway, will not, as on shore 
or in still water, hang constantly in a vertical line, but it will point in 
a direction at right angles to the wave-surface, so that its record is 
fallacious if taken to indicate the absolute angle of a ship’s rolling. 
Still more misleading is the record of a clinometer placed at any part 
of a ship other than the centre of gravity, for then it will be subject 
to the rotatory motions of the vessel. The extent of the error thus 
introduced is exhibited by the larger inclinations assumed by lamps 
hung, even with much friction, under the upper deck of a lofty ship, or 
the extent to which in walking the upper deck of a vessel rolling, one 
must, in order to counteract its sideways sway, lean over to an angle 
far greater than the angle actually rolled by the ship. For instance, a 
pendulum-clinometer hung at the upper deck-level of an old line-of-battle 
ship would often swing to an angle at least half as much again as the 
true angle of the vessel’s roll onthe wave. Moreover, as the clinometers 
placed on board ships are of some length and freely suspended, they, 
when subject to the rotating movements of the vessel, set up a con- 
siderable swing of their own, and thus the record is still further vitiated. 
There can be no doubt that many most exaggerated statements as to 
the angles to which vessels have rolled, are due to the angles having 
been measured by the clinometer. 

But though fallacious as a record of the absolule angles rolled by a 
ship, a pendulum gives a valuable record if hung at the centre of 
gravity of the ship. Here, as I have said, it will be free from adventi- 
tious influences, and will tend to point constantly in a direction at right 
angles to that portion of the surface of the wave on which the ship is 
for the movement. If, then, we can keep a continuous record of the 
positions which at each instant of time the pendulum assumes—assumes, 
that is to say, in relation to the mast of the ship, we shall have a 
record of the relative angle, that is to say the angle which the ship 
herself makes at each instant of time with the wave-surface. I will 
here point out that, as I have said, the tendency of the fluid pres- 
sures is to set the ship at right angles to the wave-surface, and as this 
tendency is measured in terms of the angle the ship makes with that 
wave-surface, it follows that the record given by the pendulum, forming, 
as I have said, a continuous record of the relative angle the ship makes 
with the wave-surface, supplies also a continuous record of the forces 
of the water acting on the vessel to cause it to rotate in the one direc- 
tion or the other. 

The way in which the successive positions of the pendulum are 
continuously recorded, will be familiar to most of my hearers, being 
similar to the self-recording operations of indicator diagrams, tide 
gauges, &c. As the pendulum swings in the ship, it moves a hori- 
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zontal rod, which works a pen to and fro over a sheet of paper, and this 
is made to travel at right angles to the swing of the pendulum, at an 
uniform speed beneath the pen, by passing over a cylinder which is 
made to revolve by clockwork. A wavy curve is thus traced on the 
paper (see Fig. 5.) To interpret the diagram, a base line or zero is 


Fig. 5.—Dracrim LINE TrRaAcED ON Movine Paper BY PEN ACTUATED BY 
PENDULUM. 
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«, Curvilinear line traced on moving paper by recording pen. 

b. Zero line, or straight line, that would have been drawn by the pen had the ship’s mast remained 
at right angles to the wave slope, and thus not deviated from the line of the pendulum or the 
apparent direction of gravity. 

In this diagram, the ordinates of the curve, as ¢ 7, indicate, by the scale of degrees, the “relative 

angle,”’ or the angle made by the ship's mast, with the normal to the wave surface at the instant of 
time represented in the diagram by the distance along the line 6 of the point d. 


drawn along the paper intersecting the wavy line and occupying the 
position which the pen would have occupied had the ship remained at 
rest, with the pendulum hanging parallel to her mast. Lengths 
measured along this base by the time scale denote time, and if at any 
point in the base an ordinate be drawn to the wavy line, the length of 
the ordinate, measured by the scale of degrees, denotes what was the 
angle between the pendulum and the mast at the corresponding instant 
of time. 

The pendulum in this apparatus is made very heavy, and has a 
very short period. In appearance it is very unlike what is usually 
understood by a pendulum. Instead of a long bar with a big weight 

VOL. XVII. 30 








875 APPARATUS FOR AUTOMATICALLY RECORDING 


at the end of it, it is a horizontal heavy cylinder suspended by its 
upper edge (see Fig. 3, plate XLVIII*). Thus, while very heavy and 
powerful, the weight is very near the point of suspension, and conse- 
quently the time of each swing is very short. A pendulum like this, of 
short period, while it instantaneously obeys the forces impelling it to 
set itself at right angles to the wave surface, is much less liable than a 
longer pendulum to be influenced by any adventitious causes, and is 
less likely to set up, so to speak, a swing of its own. The pendulum is 
delicately hung on knife edges in a special manner, which I shall have 
occasion hereafter to refer to. 

I have now, I think, explained how a pendulum, though misleading 
as a record of the absolute angle of rolling of a ship, may be usefully 
employed to furnish a continuous record of the relative angle, which, 
let me remind you, measures at each instant the righting force acting 
on the ship. Before leaving this branch of the subject, [I should 
mention that this method of recording the relative angle had been suc- 
cessfully adopted by M. Bertin, an able French naval architect of 
Cherbourg, betore it independently occurred to me. 

[ will now proceed to consider the methods for observing the absolute 
angie of a vessel’s rolling, that is to say, the angle which her mast 
makes with the vertical. By far the readiest point of departure for this 
purpose, when it is available, is an observation of the horizon. To the 
uninitiated I may explain that an observer standing up in a ship suffi- 
ciently high to observe the horizon clear of the waves, sees the horizon 
apparently rise and fall up and down the rigging as the vessel rolls, 
and by using the spaces between the ratlines of the rigging as a scale, 
avery correct appreciation of the angles to which the ship rolls, may be 
obtained. To employ the same principle more exactly, a graduated 
staff or badten is fixed upright against the bulwark of the ship, with 
degrees of inclination marked on it. The observer, with his eye at a 
proper height and distance from the staff, notes the angles to which the 
ship’s side is depressed and elevated in reference to the horizon, or, in 
other words, the absolute angles of rolling of the ship. But this observer 
cannot do more than note the extreme angle reached by the ship in 
each roll, or at most, with the aid of an assistant with a watch, he can 
note the extreme angle, and the time at which each roll is made. 

It is, however, desirable to obtain a continuous record of the angle 
assumed by the ship at each instant of time, a record, in fact, analogous 
to that which I have already described as given by the pendulum. ff 
we had in the ship a bar endowed with the property of remaining truly 
vertical, or indeed in any fixed position in a vertical plane, it is clear 
that this bar might, like the pendulum, be made to actuate a pen which 
pen should trace a line recording the angles which at each instant of 
time the ship makes with the fixed bar, or in other words with a truly 
vertical line. It is to supply this fixed bar that the special portion of 
the apparatus I have to describe has been designed. 

In some of the experiments I have lately conducted on the rolling 
of ships at sea, the function of this fixed bar was supplied by a rod or 

* The Institution is indebted to the Institution of Naval Architects for Plates 
XLVII and XLVIII.—Eb. 
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pointer, which an observer on the upper deck of the vessel kept level by 
pointing it continually at the horizon. The motion relatively to the 
ship, of this really motionless pointer, was conveyed to its recording pen 
by strings led down through the deck. It is evident, however, that a 
method of this sort, depending on the skill of an observer, and which 
can be only employed in daylight, should, if possible, be replaced by 
some self-acting piece of mechanism. 

Admiral Paris has suggested and applied the gyroscope for this pur- 
pose, but the difficulties of maintaining continuous rotation and of 
rendering the suspension of the gyroscope sufficiently free from friction, 
have proved too great for its useful adoption. 

I have accomplished the result by paying due attention to the far 
simpler dynamical principle, that a mass of matter which is at rest will 
remain at rest, except so far as it is put in motion by external force, 
and thus if, while we push it about, the force by which we push it is 
such as will not communicate rotation, no rotation will ensue. Now, 
any mass of matter suspended by its centre of gravity is, theoretically, 
in this condition, and a balanced fly-wheel is in this condition if held 
only by the centre points on which it balances, assuming this suspension 
to be frictionless. If the wheel thus mounted were placed on the deck 
of a ship, the ship might be swayed about by the waves and might 
oscillate incessantly beneath the wheel without imparting to it any 
rotary motion. It would remain thus at rest, simply because there 
was no cause for its assuming rotation. But to utilise this method in 
practice, it is necessary to adopt some method of suspension most care- 
fully freed from friction. 

The use of a knife-edge suspension, such as that of a delicate scale- 
beam, would be a Peady way of securing the resalt; but, unfortunately, 
a knife edge, to work with exactness, requires a level, or nearly level, 
plate to rest on, which could not exist in a rolling ship; while a notch 
deep enough to prevent the knife edge sliding sideways, under deep 
inclinations of the ship, would be fatal to its proper action. The well- 
known expedient of a cylindrical axle running on friction rollers, of 
course suggests itself as an alternative, and it is seen this may be sim- 
plified, when it is recollected that the angles through which the ship 
rolls are limited, and an absolute rotation of 60 degrees on either side 
of the position of rest is more than suflicient for all the duty that could 
legitimately have to be thrown on the axle, by the oscillation of the 
ship. Hence but.a very small portion of the circumference of the friction 
rollers can be called into play, and it is thus sufficient to provide only : 
small segment of the circumference of the roller, instead of a complete 
wheel, and the radius may be thus greatly enlarged without introduc- 
ing cumbrous dimensions in the apparatus as a whole. In fact, this 
arrangement has been successfully employed as a frictionless method of 
suspending clock pendulums. 

Assuming that a heavy wheel may thus be provided with a practi- 
cally frictionless suspension, there remains, however, the necessity of 
obliging the relative motion of the ship and the wheel, to produce a 
continuous record on a travelling sheet of paper, and it is obvious that 
this process can hardly be accomplished without the introduction of 
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some adventitious friction, involved in the process of marking the line, 
or in the motion of the parts which carry the marker. This adventi- 
tious friction, however, is of course independent of the weight of the 
wheel; and, by making this weight sufficiently iarge, the friction, per 
pound of weight of wheel, may be reduced so far as to be immaterial. 

Thus far the wheel has been spoken of as absolutely balanced on the 
axis of support; but it is plain that under these circumstances the 
slightest motion, if once imparted to it by any accidental cause, such as 
a touch from the hand or even the clothes of the attendant, would con- 
tinue without abatement,-and that the wheel would ultimately overrun 
the range of the friction rollers, nor would it be possible for a bystander 
in the moving ship so to touch the wheel as to set it at rest in its 
proper position. This difficulty may be surmounted by giving the 
wheel a slight preponderance on one side, making its centre of gravity 
slightly eccentrice—thus making it, in fact, a pendulum with a very 
long period of oscillaiion. It is true that it becomes thus subject to 
the disturbing causes which necessarily operate on a pendulum sus- 
pended in an oscillating ship. But if the preponderance is very small, 
and, consequently, the period of the pendulum is extremely long, the 
time during which a disturbing cause operates in one direction is rela- 
tively so short that the amount of disturbance actually created during 
its operation, may be rendered inappreciable, and will be obliterated 
during the counter oscillation. In fact, bearmg in mind that, on the 
average, the sea is level and the ship is upright, the wheel with its 
slight preponderance, if set in motion, will simply oscillate very slowly, 
and will gradually come to rest ip its proper mean position, the motion 
becoming gradually extinguished by the resistance of the air and other 
retarding causes. Having thus generally characterised the conditions 
which must be adhered to to give effect to the suggested method, I will 
point out how they have been carried into effect in the apparatus shown 
in Plates XLVII and XLVIITI. 

The wheel (a) weighs 200 pounds, and is 3 feet in diameter; it rests 
on an axle of steel, coated with hard steel collars (b), 1 inch in diameter. 
The centre of gravity is about ‘006 of an inch out of the centre of the 
axle, and the time of a single swing from right to left is about 34 
seconds. Each friction roller arm (c) has a radius of 18 inches, and 
consists of a stout casting, with a counterbalance (d) below its pivots ; 
the segment-facings (e) are of hard steel, 1; inches broad. It will be 
seeh that if these were rigidly fixed to the radii, the axle would almost 
inevitably take its bearing on one or other edge of each segment. To 
prevent this they are mounted on pivots (f), so as to square themselves 
into perfect contact with the axis. The delicacy of the suspension is 
attested in this particular instrument by the smallness of the rate of ex- 
tinction of its own oscillation when put in motion, and by the fact that 
when at rest, a breath on the circumference will move it perceptibly. 

The axis carries a wooden semi-circle (g) having a circumfer- 
ence 1 inch to a degree, and by a connecting-rod (hk), which 
takes the motion of the circumference lineally, the angles are trans- 
ferred to and become marked on the travelling sheet of paper (/), 
tracing a continuous curve (similar to that already described as 
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traced by the pendulum) the ordinates of which are the absolute 
inclinations of the ship at each instant, and the abscissw the inter- 
vals of time. The motion of the paper is nearly isochronous. The 
paper, however, has a time scale marked on it by a piece of clock- 
work (1), as it travels. Hach line is traced, not by a pencil—for this 
requires pressure to secure its marking—but by a pen consisting of a 
light vulcanite cylinder 0'1 of an inch in internal diameter, which 
delivers the ink through a conical metal point, having an aperture 
0005 of an inch; the pen and the arm that carries it (i) are counter- 
balanced, so that its point barely touches the paper, while the ink is 
delivered by its capillary adhesion to the paper. The friction is thus 
practically inappreciable. Should it happen, as it occasionally does, 
that the wheel is put into motion by some accidental external impulse, 
the oscillation thus instituted is performed with the long periodic 
motion which the wheel independently possesses, and thus it scarcely 
even disfigures the curve which shows the ship’s oscillation. The 
result simply is that the curve is thus referred to a base-line of small 
definite curvature, instead of to one absolutely straight. The angles 
indicated by the pendulum, are similarly traced on the same paper and 
to the same scale. 

Before leaving the subject of the details of the instrument, I should 
mention that [ propose to make trial of a somewhat different arrange- 
ment for the frictionless support of the wheel. Although the arrange- 
ment as it stands at present, has answered very well, it requires great 
attention, as a very small speck of dust getting between the segments 
and the axis of the wheel, is sufficient to impede the free motion of the 
parts, and to set the wheel oscillating. I said before that a knife edge 
suspension for the wheel would not answer, as a knife edge to work 
properly must rest on a level, or nearly level plate, which could not, of 
course, be obtained in a ship, where, if the plate was tilted, the knife 
edge would slide off. However, after this instrument was made, it 
occurred to me that the difficulty of employing knife edges might be 
got over by placing, at each end of the axis, two knife edges at right 
angles to one another, with their edges in the same straight line, in 
prolongation of the centre line of the axis of the wheel, one knife edge 
being nearer to the wheel than the other, but both of them being rigidly 
connected with the wheel. These knife edges would rest on flat plates, 
which would be placed at right angles to one another. Thus the 
tendency of each knife edge to slide down over the inclined surface of 
the plate it was resting on would be prevented by the other knife edge 
pressing against its plate. To prevent any rubbing of the knife edges 
on the plates, and to allow for any errors of workmanship in fixing the 
knife edges in their exact position, the plates on which the knife edges 
rest, will be made so as to rock on short radius arms, in a similar 
manner to the segments on which the wheel axis now rests. Not only 
will this arrangement of knife edges be simpler and more compact 
than the present arrangement, but the small bearing surfaces of the 
knife edges will be able to crush and obliterate particles of dust, which 
would have done mischief between the circular axis and the segments. 
This arrangement of knife edges is adopted for the bearings of the 
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heavy short period pendulum already described, and is shown on Fig. 
» 7 - rT Hi 2 
3, Plate XLVIII. 

To return to the objects of the apparatus now before us, and having 
described the manner in which we obtain twe curved lines drawn on 
paper which supply us with the information we require as to the abso- 
lnte angle and the relative ang!e of the vessel’s mast at each instant of 
time (see Fig. 6), [ wish to point out that from these two records we 


Fic. 6.—Exampce or DIAGRAM MADE BY INSTRUMENT, SHOWING RESULT OP 
ANALYSIS OF IT. 
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«. Time scale marked by clock on the paper as it travels. 
ear line drawn by wheel, and indicating by its ordinates, to scale, the ‘ absolute 
angle” of the ship at the instants of time indicated by the time scale. 

ec. Curvilinear line, drawn in like manner by pendulum, and indicating “relative angle" of ship 
at each instant of time. 

«, Zero line to which the ordinates are referred. 

x. Curvilinear line referred to a zero line, p, deduced from the curvilinear lines, ) and ¢, by taking 
the differences, as eg, h i, k, 1 m, between the ordinates of these two curves, 4 and ¢, for the 
ordinates é g', hi, k', Um’, of theline x. Thus the curvilinear line x represents by its ordinates 
the difference at each instant of time between the absolute angle and the relative angle; and 
this difference (see Fig. 4, page $75), is the wave slope. 

Note.—In the actual diagrams «8 taken by the instrument, the lines 4 and ¢ are not placed, as here 
shown, in their correct juxtaposition, since itis necessary in order te allow the pens tu pass one 
another that they should work in different positions on the paper, hence before analysing the diagrams, 
one of the curves has to be “ plotted” again in its correct position. Also, the curvilinear line drawn 
by the wheel has to be corrected for any curvature in its zero line due to long oscillations of the 
wheel. Both these corrections have been made in the diagram here shown, which is taken from 
an actual diagram produced by the apparatus. 











can at once obtain a measure of the wave slope on which the ship is at 
each instant of time. 

For this wave slope will clearly be the difference between the abso- 
lute angle and the relative angle (see Fig. 4, page 18), and so the angle 
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of the wave slope at each instant of time, is represented on the diagram 
by the distance between the two curved lines. Now by knowing the 
wave slope at each instant of time, we can graphically describe the 
form of the wave by plotting on paper successively the different incli- 
nations of wave surface indicated by the diagram. But although we 
can thus draw the form of the wave, we do not know its actual dimen- 
sions. We have a correct drawing, but we do not know the scale on 
which it is drawn. We can determine this, however, in the following 
way: if the interval of time between the passage of two successive 
waves is known, the received theory of waves tells us what is the dis- 
tance between the crests of those waves. Now a reterence to the 
diagram tells us the interval of time between the passage of two of the 
wave crests we have drawn, and thus we can find the distance between 
the wave crests, and so we get the scale of the drawing of the wave. 

Here then we have by the pendulum and wheel diagrams, a means of 
recording the waves which act on a vessel at sea. We have by the 
pendulum diagram, a record of the forces tending to make the vessel 
roll, and we have by the stationary wheel diagram a record of the 
extent to which the ship actually does roll. Thus a great help is 
given to our power of treating theoretically the rolling of ships, for we 
have the means of verifying our theory by practice, seeing in what 
way they differ, and determining the cause of that difference. 

Kor instance, we have determined for a given ship, by rolling her in 
still water, her scale of resistance to rolling, and from this we are able 
to predict what will be her behaviour in any given waves. We try the 
same ship at sea, and from the diagrams we obtain a record of the 
waves she experienced. We then apply our information as to the still- 
water resistanct, and calculate what, according to theory, should be the 
ship’s behaviour, namely to what angle she should roll at each point of 
the waves in question. But we also have an exact record of what she 
actually did do in those very waves, and we thus have a crucial test of 
the accuracy of our calculations. 

[ may mention that in some experiments conducted for the Admiralty, 
this test has actually been applied in the case of two ships of over 1,0U0U 
tons, one of them having large bilge keels, and it appeared that the 
actual oscillations in the seaway went precisely through the phases 
which the theory prescribed ; but as regards the amount of roll, the 
angles actually reached were throughout slightly less than those theo- 
retically deduced, and this indicated that either the resistance expe- 
rienced by the ships while rolling in the seaway was greater than that 
indicated by the still-water trials, or that the effective wave slope was 
throughout somewhat less than that indicated by the diagrams. 

Also by the accurate records given by this instrument, we can 
determine the merits of different forms of ships so far as their qualities 
affect their rolling, for we can measure their behaviour under strictly 
comparable conditions. It is impossible to get the sea exactly alike on 
different days, and thus great differences of opinion exist as to the rela- 
tive merits of various ships. But with this apparatus we can tell what 
were the conditions under which a vessel exhibited exceptional behaviour 
and in what respect those conditions or that behaviour differed from 
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those experienced or exhibited by the same or other ships at any other 
time. We are able thus to judge of the value of the various devices 
tending to modify the rolling; the effect of alterations of stowage of 
the additional of bilge keels, and of the steadying effect of canvas can be 
exactly recorded and measured. The direction in which to search for 
further remedies may thus be indicated, and important improvements 
may be confidently anticipated. 


The CuarrMan: I do not know whether any one will venture to discuss this paper, 
but if any gentleman wishes to ask any question, or to have any further explanation, 
I have no doubt Mr. Froude will be very glad to afford it. 

Captain Cotoms, R.N.: A sotto voce remark fell from the Chairman, that he 
thought nobody would dare to make any comments upon the paper, and I feel his 
difficulty, the condition of things being this, that whereas an audience in this theatre 
listening to a paper is usually in the position of a number of critics upon the per- 
formance of the reader of the paper; our position to-night is that of a number of 
disciples sitting at the feet of a master. I should think that nobody in the Navy, 
and I might possibly go further and say, nobody in Europe, would attempt to 
criticise such a paper as we have heard to-night,—most elaborate, and yet so clear, 
that even I suspect the thickest of our heads (and I number mine amongst them), 
have been able to follow it to a very great extent. I do not suppose that it is 
possible to offer that sort of criticism which Mr. Froude, in common with other 
great minds, would wish for. But what one would like to do would be to try to 
convey to a mind such as his, some of the difficulties that ordinary minds such as 
ours feel in following him. My difficulty, and I only mean to advert to one, is that 
purely elementary one upon which the theory of the wave rests. 1 understand, so 
far as I have read the papers on the now received theory of the formation of waves, 
that any particle on the surface of an advancing wave slope describes a circle in a 
direction opposite to that in which the wave is travelling ; that it reaches the top of 
the circle at the moment the crest of the wave reaches it, and that, consequently, it 
finds itself just where it started when the wave has completely passed, supposing 
that it started from the bottom of the wave slope, and that the slope passed it, and 
then that it found itself at the bottom of the next hollow. Now my difficulty is to 
understand that translation of the wave particle. Waves we know are of very great 
height, and ‘he diameter of the circle described by a particle on the surface of a 
wave may reach, I suppose. 30 feet. Now it is a difficulty to my mind to get the 
theoretical fact to coincide with one’s personal observation. I have not myself, 
except in breaking waves, observed that particuar translation. And there is one 
observation that I have made which increases the difficulty to my mind. When a 
perpendicular surface, such as the side of a breakwater, is offered to advancing 
waves, any small object lying within a foot or two of the perpendicular surface does 
not appear to an observer to alter its distance from it. Its motion appears to be 
distinctly vertical ; as the wave rises, so the object rises; as it falls, so the object 
falls. But you cannot by that sort of observation detect a difference in the slope of 
the wave, nor is there in such @ case any break or disturbance of the surface of the 
wave itself. It is of course quite different in a breaking wave, such as we see in a 
surf. There we have what is described a distinct motion of the particles which we 
can detect with our eye. We know that if you place a small object on a rolling 
surface, you observe that it has that motion of translation which I understand it is 
supposed that every particle of a wave has, even in deep water. We have that 
translation in a breaking wave very distinctly brought under our observation in 
every rolling sea. We are accustomed to note the commencement of the breaking ot 
a wave, and after the wave has completely spent itself and broken, we can trace 2 
long drift of foam where the breaking wave has passed over. That, Mr. Froude, is 
my difficulty. Ihope you do not think [ am a doubter. I am trying to be a 
learner, and no more, and I think if you can descend to our minds, I should just 
like to give one piece of confirmation to some points you have stated which are to 
those who have studied the question quite accepted, but I believe are not so accepted 
generally in the Navy; one is the isochronous vibration of ships. I made it my 
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business last time I was at sea, at any spare moment, whatever the state of the sea 
was, even in comparatively close harbours, to take that sort of rough observation 
which was possible, and I found in the ship I was in, no matter what the state of 
the sea was, in the heaviest sea and when the motion was hardly perceptible, the 
motion of the ship never seemed to be under 11 rolls, and never over 13. 

Again, another point you adverted to was that cycle of rolling; that is how, in 
certain seas, you arrive at a maximum are, and then that your roll became less and 
less down to a.certain point, at which it began again to increase. I made observa- 
tions upon that point, and I have tracings of the rolls, where I noticed that most 
distinctly ; but I did not at that time know the cause, which has been explained to 
us to-night. 

Dr. Hirst: Since the efficacy of the beautiful piece of mechanism which 
Mr. Froude has exhibited to us this evening, depends essentially upon the perpen- 
cicularity to the surface of the wave passing under the ship, of the direction indicated 
by the short pendulum of his apparatus, I should like to ask him to what extent 
this perpendicularity may be actually relied upon. The diagram on the right repre- 
sents an extreme case, the circumstances of which might be roughly imitated by 
rigidly connecting the point of suspension of a short pendulum with the circum- 
ference of a large wheel, and on the concave side thereof. Now if the wheel rotated 
with suflicient velocity, centrifugal force would undoubtedly preponderate to such an 
extent as to maintain the perpendicularity of the string of the little pendulum to 
the immediately adjacent part of the circumference, which here represents the profile 
of the wave. But at smaller velocities of rotation, this would certainly not be the 
case, and the question arises whether some similar departure from perpendicularity 
may not present itself in the experiments of Mr. Froude. 

Independently of the extreme case I have just alluded to, we have been informed 
by Mr. Froude that the shortness of the length of his pendulum is essential to the 
accuracy of the indications of his instrument. He has told us, moreover, that the 
centre of gravity of the large wheel, which turns on friction rollers, is slightly 
below the axis on which it turns ; so that the wheel itself represents a slowly oscil- 
lating pendulum, in other words,a simple pendulum cf great length ; and the machine, 
unless I have misunderstood his description, may be said to record automatically 
the variations vhich occur in the inclination of these two pendulums when the wave 
is passing under the ship. Hence, if both pendulumis alike placed themselves per- 
pendicular to the wave surface, the instrument would obviously not serve the purpose 
for which it was designed. Its eflicacy, therefore, may be said to depend materially 
upon the difference between the virtual length of the one pendulum, and the actual 
length of the other. I should be glad to knowif Mr. Froude has had an opportunity 
of ascertaining the effect of altering the relative lengths.of these pendulums. I have 
siven frank utterance, Sir, to the thoughts which occurred to me as I listened to 
Mr. Froude’s interesting paper. Those now present who, like myself, have not made 
such questions a subject of special study, may be glad to have the difficulties I have 
raised removed. To Mr. Froude this will be an easy task, for we all know with what 
experimental skill and large experience he has worked for a long time upon this and 
other kindred portions of a very important but difficult subject, a subject which up 
to the present time has remained, I believe, almost inaccessible to rigorous mathe- 
matical treatment. 

Captain SELWyN, R.N.: Allow me to ask a question or two for my own instruction. 
Would Mr, Froude be kind enough to give us the explanation of the cause he 
assigns for the rolling of ships where it occurs in a comparatively smooth sea, and 
where no waves are perceptible—a case which constantly arises; and also how far 
the velocity of the translatory motion, whether that arises during the roll of a ship, 
or in such a case as the advancing surf in the drawing, how far the velocity of the 
translatory motion tends by the law of the composition of forces to make the pendu- 
lum assume a direction which it would not otherwise have taken. Also with regard 
to the cup full of water retaining a plane parallel to the wave slope, how far that 
would be true of a vessel of water if set on the deck of a ship—what would be the 
action of water inside a vessel set on the deck of a ship as compared with that which 
he attributes to the cup swinging in the hand which he has shown us ? 

Mr. Frovpre: With reference to the translatory motion of a waye, I think if you 
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were to place an upright post in moderately deep water traversed by a series of 
moderate waves, and to place a piece of cork on the water close to it, you would see 
actually that cork—at least I have never found any difficulty in seeing it—thx 
cork move forward hollow at the crest and backward in the wave. I cannot say 
you ever see waves regular enough to show the absolutely circular motion, but 
you do simply see that the motion is of that character. You must recollect the 
translation of the profile of a wave itself is vastly greater than the translation of the 
particles of which the profile at the moment consists. Take the condition of an 
Atlantie wave, 500 feet in length, the transit of which, from crest to erest, will take 
ten seconds, making 50 feet per second as the speed of the translation of the profile. 
Now suppose the wave to be 20 feet high, so that the cork float at the surface is 
deseribing a circular orbit 20 feet in diameter, of which the circumference is, therefore, 
in round numbers, 60 feet, or a speed relatively so insignificant that an observer 
would certainly be unable to appreciate it correctly in the open sea when masked by 
the eightfold greater speed of the wave-profile ; yet if, when the wave was passing 
him, he had a fixed object by which to observe its motion, he would be satisfied 
that the motion is at least 3 or + knots, as it really is, and that the top of 
the wave is moving forward, and the bottom of the wave is moving backward 
with about that speed, I won’t say he could exactly count the speed by a 
h, but he would be satisfied as to the character of the movement. With 
d to the action of waves moving near a vertical quay wall, when the motion 
is along the wall, you do see the very thing happen. The case when the 
wave is approaching the wall no doubt may at first sight seem perplexing, but the 
fact is, that the existence of the wall converts the translatory motion of the con- 
tiguous particles, wholly, and of those nearly contiguous, partially, into vertical 
motion, and the increased rapidity of the up and down motion serves to disguise to 

great extent the lateral translation which remains; but that it exists is quite un- 
questionable. If they are calculated, you will find that in all cases the actua. trans- 
lations are such as to correspond with the deflection of the pendulum, in virtue of 
the composition of forces, no less in the very flat waves which Captain Selwyn 
referred to, than in those of larger elevation. The composition of forces governs the 
result wholly. The forces to be compounded are gravity, which, strictly speaking, 
must include the vertical translatory forces due to such up and down motion as there 
may be, and the horizontal translatory forces due tosuch lateral motion as there may be. 
If you place a bucket of water on the top of a piston rod, and make the piston ascend 
and descend, then while the bucket is being aecelerated upwards, there is an intensi- 
fication of gravity in the water; when the bucket is being accelerated downwards, 
there is a diminution of gravity in the water, and you might make the acceleration so 
great that the water would be left behind altogether, and in that condition when 
gravity is neutralised by the downward acceleration, tlhe water particles are in a per- 
tectly neutral condition so far as mutual pressure is concerned. ‘The water rising 
and falling up and down the face of a quay wall is very nearly in that position. 
It is thrown up, it is losing upward velocity and gaining downward velocity as fast 








as gravity can urge it, and therefore a very small lateral translation satisfies the 
condition that the surface of the water shall be at right angles to the compound of 
gravity and translatory force, even when the surface appears almost perpendicular. 





do not know whether this explanation seems sufficient, but if you watch the pheno- 
nena by light of the explanation, I think they may be more correctly apprehended, 
and, as I have said, if you plant a small post in the water for the waves to wash 
past, you will see the very thing happening. 

I think there is a little misconception in supposing that the mechanically rigid 
surface of that wheel can be taken to represent the living curvature of the hollow of 
u wave. Even were the wave-profile circular, that circle would not be the orbit of the 
particles. Even if the wheel were rotating, the pendulum would not hang normal to 
its circumference, nor if you were to put a drop of water on the circumference, would 
the water stay there. The pendulum might become horizontal in some part of the 
rotation, were the velocity sufficient, and the same circumstances would keep the water- 





surface in an upright condition, which would keep the pendulum in the horizontal 
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THE ROLLING OF A SHIP IN A SEA-WAY, ETC. 887 
assuming it that it would set up an in lependent oscillation. Theshort pendulum so 
instantly gravitates in the direction which is its momentary position of rest, that no 
time is lost. If you put a spirit level on a raft, if you put a marble in a floating 
saucer, and put them on regular shaped waves, the marble should not roll about ; 
the bubble of the spirit level should remain at rest; the fluid in the spirit level 
is but as the fluid which surrounds the spirit level. Imagine a raft consisting of 
bamboo canes on a wave slope, you would be surprised to sce the water running 
down through the canes; in fact, if a tube floats like a spar, pointing up a wave 
slope, the water should surely remain in it as inert as if appears to be in the rest 
of the wave-surface ; yet the water is not really inert in the wave slope or in the 
tube, for the steady slope bears witness to the forces by which it is being urged. 

The CuatrMAN: Iam sure you will wish me td thank Mr. Froude in your name 
most cordially for having so clearly explained a very difficult subject, for every Naval 
Architect and every seaman must feel it is one of the most important subjects that 
can be investigated. It is only during a very few years that the question of the theory 
of wave-oscillation has been scientifically and experimentally entertained at all. I 
suppose we could count on our fingers the men in Europe engaged in this investigation, 
and of these Mr. Froude stands almost foremost. We know the great difficulty there 
is in obtaining accurate records of a ship rolling. It is a matter of the greatest 
practical and scientific importance to the Naval Architect and the seaman in deter- 
mining the disposition of the weights ina ship. We all know that it is practically 
a very great difficulty to ensure that the oscillations of a ship in a sea-way are truly 
recorded, and if this instrument assists us in accomplishing that object, and I fully 
believe it will do so, we cannot overrate its value, for it will enable our Naval Archi- 
tects to deduce laws from the facts thus recorded, that will be of the greatest value 
tothem. As regards the determination of the wave-slopes, 1 share with Captain 
Colomb the feeling that I am only learning this evening, and I cannot say I thoroughly 
have understood ull we have heard, although Mr. Froude has made it so clear, but 
if appears to me one of the great values of ascertaining the wave-slope in connection 
with the angle of heel, is that you make your curve of stability of great importance 
in enabling you to ascertain the righting force acting on a ship when rolling, which 
the curve of stability in ordinary cases enables them to do when inclined in still 
water ; but without knowing the angle of the wave-surface, the righting force cannot 
be ascertained. I have shared the difficulty that I heard expressed by Dr. Hirst as 
to the question of the inclined position of the pendulum, but I am ready to put faith 
in Mr. Froude, and only hope that he will be enabled by taking his instrument to 
sea to carry out his experiments further, and to prove to our satisfaction that what 
he says on that point, really exists. I may make one remark on it which perhaps 
mzy show how little [ do understand the question. I cannot recognise that the 
pendulum can remain in the position of a normal to the wave-slope, except with 
some definite velocity of translation cf the ship and a definite length of the pendu- 
| lun. Experiment may satisfactorily prove that I am mistaken; but I should 
imagine the velocity of the translation of the point of suspension, and the length of 
the pendulum, were elements that must be taken into consideration. 

Mr. FrovprE: It is because the ship is being translated by the wave at a certain 
rate, or rather because its translation is being altered at a certain rate, that the 
pendulum is deflected. The proposition is that there is inherent identity between 
the causes which govern the slope of the water-surface and those which govern the 
direction of the pendulum. 

The CnarrmMan: There is another point that I have no doubt experiment will 
prove. It is this: that that representation of the float partakes entirely of the 
motion of the surface, whereas a ship drawing 4 or 5 feet of water cannot entirely 
partake of the motion of the surface. 

Mr. Froupe: The diminution of the motion in the underlying water no doubt 
somewhat lessens the effective wave slope, which is thus different from the surface 
wave slope; the action is a compound action. I speak of the surface generally, 
merely by way of expressing the general laws which are in action without going into 
the complexity of the internal mechanism of the wave; this alters slightly the 
measure of the results, but does not alter their character. 

The CuatrMan : I beg to offer Mr. Fronde the most cordial thanks of the Council 
and audience for his most interesting paper. 




















Evening Fleeting. 





Wednesday, April 9th, 1875. 


Rear-ApuiraL Sir ASTLEY COOPER KEY, C.B., F.R.S., President 
of the Royal Naval College, Greenwich, in the Chair. 


ON THE ACCURATE FIRING OF NAVAL ORDNANCE BY 
MEANS OF THE VESSEL’S MOTION. 


By H. Bessemer, Esq. 


3EFORE commencing to read my paper, with your permission I 
will make one or two remarks on the models which I brought here on 
Monday evening last, as they serve further to illustrate the very 
admirable paper read to us by Mr. Froude. He, as you know, read 
a most elaborate and able paper on ‘ wave-motion,’”’ and a mode of 
recording it. The instrument which I have constructed, and to which 
I refer, had not that object, but was simply intended to record the 
motion of the deck of a ship, that is to say, the amount of roll, and 
the amount of pitch of the vessel. In my own particular case, the 
invention had reference to the “ still-cabin,” which, as you well know, 
[ am proposing to make for ocean travelling. For that purpose, I did 
not require that the instrument should be able to indicate through so 
great an angle as is necessary with the instrument produced by 
Mr. Froude, and some differences in our apparatus necessarily resulted, in 
consequence of the different objects we had in view. The first instru- 
ment which I proposed for this purpose was simply a curved spirit level. 
Here the tube, which is usually straight, is curved to an are of 28 
inches and 3ths in diameter, giving quarter-inch divisions for each 
degree of the circle. The smallest roll of the vessel allows the air- 
bubble to play along this curved tube, and to present itself opposite 
each of these divisions, whether it be in one direction or the other, and 
a person observing it, is able to read off there and then, the angle 
through which the vessel is rolling. I wished to be able to indicate 
what was the actual difference between the rolling of the saloon as 
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constructed by myself, and the rolling of any other part of the vessel 
at the same moment; therefore an instrument in each place would have 
indicated accurately those differences. However, I found that a small 
amount of time is occupied in the traverse of the bubble, even for the 
short distance of # of an inch, because it does not move until a change 
of level has taken place; hence I was very desirous of making an 
instrument that would indicate instantaneously the slightest alteration 
of the level of the saloon, and for that purpose [ constructed the 
one we have here, and which owes its power of registration not at all 
to the same principle as the spirit level, but simply to the vis inertia 
of a large mass of metal.* I was very much struck and surprised to 
find on my entrance here on Monday evening, that Mr. Froude had 
adopted precisely the same means, and had carried out those means 
in the most perfect manner imaginable. The fly-wheel that he em- 
ployed, had an axis of an inch in diameter, and rested on large seg- 
mental quadrants, which gave to it an exceedingly small amount of 
friction. In my case, as I only required to register one degree of 
motion—for I hoped to confine the cabin to an extreme range of only 
one degree horizontally—I have a means of indicating one degree, 
by a traverse of 3 inches, and the indicator will show the smallest 
amount of that motion; so that the instant the smallest deviation from 
the true horizontal line is given, the man controlling the apparatus 
has notice of it, and would be able to check it momentarily. I may 
say that this in reality is a pendulous body, although 1 speak of 
it as a large mass having only the vis cnertie of its bulk to keep it 
from motion. By turning this screw a little, a cylindrical mass is pro- 
jected from its under surface. While it remains in coincidence with 
the surface, the mass is in perfect balance, and is a portion of a perfect 
sphere ; but the moment I begin to operate upon it, [ project a pendu- 
lum. I have now projected it about 3th of an inch; this is now a 
pendulous mass, but surrounded by so large an inert body of matter 
at its centre, that the portion projected does not tend to put it in a 
state of vibration. This instrument can be now swung backward and 
forward without the small protruding portion of metal having sufficient 
power to carry the mass with it. At the same time the tendency for 
the mass to hang vertically below the centre, is just sufficient to pre- 
vent any accidental imperfection of the axis from gradually getting it 
round to one side or the other, so that in reality this line of the screw 
which passes through the pendulum, is always kept vertical, however 
much the base may roll. This is precisely the principle involved in 
Mr. Froude’s beautiful machine. The only difference is that he placed 
his fly-wheel eccentrically, some >,°;5th part of an inch, which gave 
it a slightly pendulous action, while I, by protruding a pendulous mass 
can restore it to an absolute balance, or project it to any minute incre- 
ment beyond that distance, that may be found desirable. 

There was one other point in resemblance, which is a curious coin- 
cidence, because the machine of Mr. Froude’s was one thoroughly elabo- 
rated, and one certainly of very great mechanical merit, though I was 


* Diagrams, and an explanation of this pendulum will be found at page 899. 
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somewhat disappointed to find that he did not dwell upon that point. 
Indeed the first part of his paper was so interesting that he could 
hardly come to the details before he found the time was sliding away 
from him, and he omitted the latter part, which I presume dwelt more 
upon the details. You will remember he exhibited on one side of the 
machine a tracer with a very long horizontal pen lulum, a thing, I 
believe, absolutely new. But it is curious that in the course of the 
investigations which I have now going on, I have employed two pendu- 
lums (made a year and a half ago), for the purpose of that very experi- 
ment. Here we have these two little pendulous bodies which never 
know when to cease vibrating, from the shortness of their axes. It 
was a matter of considerable surprise to me to find that this should 
haye been so cleverly and so usefully introduced into the beautiful 
machine of Mr. Froude’s. Having explained these models, I wiil now 
read my paper. 


The British Navy has achieved so enviable a position before the world 
as to have attracted to itself and absorbed among its own members 
many of the most able and scientific men of the day, who, by their 
combined talents, have well sustained its high position ; but while doing 
so, they have created so deep an interest among those who have not the 
honour of being connected with the profession, that numbers of persons 
wholly outside the sphere of its immediate attraction, have nevertheless 
been irresistbly drawn into the great vortex which requires and absorbs 
so much of the latent talent of scientific men. 

Thus it is that I find myself as a mere outsider, taking so deep an 
interest in the science of naval gunnery, notwithstanding that my 
entire want of professional knowledge should have warned me that I 
was treading on dangerous ground, and at every turn liable to fall into 
grave mistakes; hence I must throw myself on your indulgence in 
venturing to bring before so many able naval men a proposal to 
improve upon a science, so many of the details of which I am totally 
without a knowledge of. 

No one, however far removed from the profession, can have failed to 
note the great change which has come over the art of naval warfare 
within a very recent period. The employment of steam power in lieu 
of sails, the iron armour-plated ship, which now takes the place of our 
wooden walls, and the employment of heavy rifled ordnance in lieu of 
our old eighty-fours, have so revolutionised the naval profession as to 
have left but few of the old landmarks visible; indeed, it would seem 
that the whole profession has had to be relearned, and thus, with its 
ever-increasing changes, it now affords an opportunity, even for out- 
siders, to offer an occasional suggestion for its improvement. 

The employment of war vessels of the new type, carrying very few 
guns of large calibre, instead of a large number of small ones, renders 
it very desirable that tliose which are employed should be handled with 
the greatest facility, and that every shot tired from them, as far as 
practicable, should be made to te IT; at least this is the view which i 
as a non- professional man, have taken to be one of paramount im- 
portance. 
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Among the most remarkable effects of our modern rifled artillery is 
the extreme accuracy obtained when firing from a steady platform on 
shore; the results thus attained have served most forcibly to illustrate 
the extreme inaccuracy of firing with the same class of gun from an 
unsteady platform at sea, where the advantages of the high perfection 
and precision of modern rifled artillery seems almost wholly lost. 

It is now more than three years since the disadvantages of an 
unsteady platform in passenger vessels was forced on my attention by 
a severe illness produced by crossing the Channel in rough weather, and 
almost simultaneously with my earliest attempts to lessen the canses 
of sea-sickness, the idea of a steady platform for guns forced itself on 
my attention, but without however inducing me to pursue a branch of 
the subject with which I had no immediate connection, I nevertheless 
described in my Patent of June, 1870, a mode of supporting guns on 
x movable platform, capable of being controlled and retained in a 
horizontal position by hydraulic machinery, similar to that by which I 
propose to govern the suspended passenger saloon; but on a more 
mature consideration of the question, I perceived that there would be 
considerable difficulty, if even it were possible to obtain a platform so 
uniformly horizontal and steady as to really represent a platform on 
shore. With this want of confidence, the matter was left until very 
recently, when the public discussion of my steady saloon for passenger 
steam-vessels attracted the attention of Colonel A. Strange, who, 
wholly unaware of what I had proposed in reference to gunnery, re- 
invented the steady platform for guns, governed by my hydraulic 
apparatus; and on which subject you will remember that Colonel 
Strange read before this Institution a most interesting and able paper 
a few months ago. 

The importance of a steady platform for guns at sea had sufficiently 
forced itself on my attention, in 1870, to prevent it from being entirely 
forgotten; hence the subject, from time to time, continued to occupy 
me until January, 1871, when I first conceived the idea of utilizing the 
motion of the vessel, and making it the unconscious agent by which a 
gun may be fired at any desired angle of elevation, and thus, in lieu of 
struggling to obtain a quiet platform, I sought to bring the restless 
enemy, not only under subjection, but to make it an unwilling instru- 
ment in bringing about that amount of accuracy of fire which, from the 
earliest days of marine artillery, it had so persistently counteracted. 

Let us now suppose a broadside gun about to fire at a vessel a quarter 
of a mile or 440 yards distant from it, and that the vessel on which the 
gun is placed rolls to an angle of six degrees, and that she makes eight 
of these rolls per minute, it follows that at every such roll the gun will 
be directed to a point 69 feet above and 69 feet below the centre of an 
are of 138 feet, described at a distance of 440 yards from the muzzle 
of the gun. This gives a mean speed of 56°8 feet per second, at which 
the imaginary arc is described; so that for one-third of a second of 
time only, does the gun cover the 12 feet in height of the side of the 
enemy’s vessel, even when it is within a distance of only 440 yards. Need 
it then be a matter of surprise that our most expert gunners under 
such circumstances make what would be very bad practice on shore, 
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but which is nevertheless a perfect marvel of skill under these adverse 
circumstances. 

Now it occurred to me as a necessary consequence that as the gun 
at every roll of the ship points sc many feet above and below the part 
which we desire to strike, that at every such movement of the vessel the 
gun must necessarily point precisely at the desired spot, and if we could 
only ascertain the right moment to fire, that our practice at sea would be 
as certain and effective as it is on land; and further, that all which is 
necessary to accomplish this object, is to confine the skill of the naval 
gunner to the training of his gun, and to the employment of his know- 
ledge as an artillerist, in determining the proper angle of elevation to 
fire at, and to furnish him with an instrument which would itself fire 
the gun with unerring certainty at any number of degrees and minutes 
of elevation at which it may be set, leaving him to choose the time for 
putting the apparatus in operation. This, then. is the instrument which 
[ propose to employ, and which is shown in front elevation on the dia- 
gram, Fig. 1, and in side elevation of Fig. 2, a portion of both diagrams 
being in section. I have also an instrument so constructed on the table 
before us. The instrument may be placed upon or near the gun, with 
its base-plate in the same plane as the chase of the gun (which will not 
require to be altered). 

On the base-plate, A, the table, B, is supported on an axis, C, resting 
on Plummer blocks, D. The central part of the table is filled with a 
block of vuleanite or other non-conductor of electricity, E, and carries 
in its central part, a grooved strip of brass, G, which is, therefore, insu- 
lated. The block of vulcanite also serves to support two brass arms, 
H and I, between which is an invérted pendulum, J, resting on knife 
edges at its lower end, which are inserted in the groove formed in the 
piece of brass, G. The pendulum, J, is much widened at the foot, as 
shown at J*, Fig. 2, and is thus prevented from falling out of place, but 
it is nevertheless free to move to or from the supports or arms, H 
and I. 

On the same axis as the table, E,a graduated quadrant, K, is 
mounted, the curved edge of which is in gear with the micrometer 
screw, L, by means of which it is made to carry the table, B, over with 
it to any desired angle of inclination. It will be observed that the bed- 
plate, A, also serves to support a frame, M, in the upper part of which 
the axis of the micrometer screw works. This axis carries on one end 
a milled thumb-screw, N, and at its opposite end a small dise, P, divided 
into sixty equal parts or minutes. The quadrant has engraved upon it 
a central zero, and twenty graduations in each direction from this 
central point. These are simply degrees of a circle divided into 360 
parts ; thus, one revolution of the micrometer screw moves the qua- 
drant exactly one degree, while the divisions on the dise, P, each mark 
one-sixtieth, or one minute of a degree. Jt has been thought quite 
unnecessary to make any further division of the are into seconds, as one 
minute of a degree alters the point where a shot should strike only 
41 inches at a quarter of a mile distant. A small galvanic battery is 
employed, and one of its conducting wires is inserted in a stud (see 
Fig. 2, which forms part of the grooved piece of brass, G), and thus, com- 
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municating with the pendulum, a similar wire attached to the stud, R, 
on the arm, I, communicates with an ‘“ Abel’s Fuze” in the gun, and 
from thence again to the battery. 

A small movable spring knob is placed in convenient proximity to 
the gunner, and wiil, on being pressed upon, make good the connection 
with the wire leading from the battery to the pendulum, but this spring 
knob will always leave that connection broken except when it is pressed 
upon. 

Such being the arrangement, it will be understood that with every 
roll of the ship the pendulum resting against the arm, H, will be brought 
up to a vertical position, and will then immediately fall over against 
the opposite support, I, and in doing so will at the moment of contact, 
establish a direct metallic communication between the battery and the 
fuze, provided the spring firing-knob is being pressed upon, and not 
otherwise. But whenever the instrument is in the position shewn in 
Fig. 3, the pendulum, J, resting against the arm, H, cannot communicate 
with the fuze, because this arm rests on the vulcanite, and is insulated, 
but whenever the pendulum passes the vertical line as shewn in 
Fig. 4, it falls over and rests against the arm, I, and _ instantly 
fires the gun. It will be observed that the instrument shewn 
in Fig. 4, has its quadrant turned to an angle of 5 degrees, and it is 
not until the base of the instrument rises to this angle that the pendu- 
lum can fall over; and as the base of the instrument is coincident with 
the plane of the chase of the gun, the discharge will take place at 
that angle of elevation, and at no other: thus as soon as the gunner has 
determined at what angle he desires to fire, and has moved round the 
micrometer screw, until that angle is indicated on the instrument, he 
may discharge the gun, or he may continue inactive as long as he 
pleases, meanwhile every roll of the ship will cause the pendulum to 
make and break contact, but all to no effect until he presses the firing 
knob, and thus joins up the remaining link in the connection between 
the battery and the pendulum. Here it must be specially observed, 
that the act of pressing down the firmg knob does not discharge the 
gun there and then, but paves the way for its discharge by the falling 
pendulum, which only obeys this summons when the chase of the gun 
has arrived at the precise angle indicated by the instrument. 

Now the instrument, so far as I have hitherto described it, is subject 
to two sources of error, which are provided for in the following 
manner :— 

Firstly. It may be observed that a pendulum falling freely through 
the space of } of an inch, occupies a small space of time in so doing, 
during which the roll of the vessel continues to alter the angle of the 
gun’s elevation; and secondly, there is also a small period of time 
during which the shot is traversing the chase of the gun after the 
powder is ignited, and during this period also, the roll of the ship con- 
tinues to alter the elevation of the gun. A second movement on the 
instrument is provided therefore for the correction of these two sources 
of error, and is effected by means of a thumb screw, as shewn at S. 

From actual experiment with the gun, this loss of time can be 
correctly ascertained, and a correction must be permanently made on 
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the instrument whereby the zero or horizontal point is no longer an 
absolute zero, but a working zero; the instrument will then indicate, 
not the angle at which the pendulum will commence to fall over, but 
the actual number of degrees and minute of elevation of the chase of 
the gun, at the precise moment that the projectile is leaving it, and 
thus afford the gunner at sea the same opportunity of hitting the 
object aimed at, as he would have after taking a most deliberate aim 
with a gun mounted on a fortification, and carefully directed on a like 
floating object. 

I desire further to observe that the instrument I have placed before 
you although sufficient in size to fire the largest artillery, may perhaps 
be preferably made much larger and coarser than this one, an instru- 
ment in fact consisting of a strong cast iron frame bolted down to the 
floor alongside the gun, and capable of sustaining rough usage without 
injuiry. 

Further, I would observe that an instrument which I call a 
“motionless pendulum,” devised for the purpose of governing the 
ship’s saloon, may also be made use of in lieu of the inverted falling 
pendulum, because its indications and action upon objects in motion, 
are more rapid than the instrument I have just described; indeed it 
will be obvious that many modifications may be made of this instru- 
ment depending on the broad principle of my invention, viz., the firing 
of ordnance at sea, at any precise and pre-determined angle of elevation, 
by means of the rolling, or pitching motion of the ship, totally irre- 
spective of the extent of such movement. 

There are two other points which I conceive to be necessary in order 
to complete the proposed system of accurate firing at sea. 

Firstly. I propose to use an hydraulic apparatus capable of most 
easy control by a sort of steering-handle similar to that which I employ 
for the control of ships’ saloons, and by means of which the gun may 
be so trained, that the line of fire shall at all times pass to and from a 
point vertically above or below that part of the vessel which the 
gunner desires to strike, irrespective of the varied motions of the ship 
on which the gun is carried. The instrument employed for firing, may 
be placed alongside thé gun, and have its base-plate pivoted so as to 
form a sort of turntable, having a rod to connect it with the traversing 
carriage of the gun, so as to retain the relative positions of the pendulum 
and gun always the samme, and thus insure its perfect action. 

Secondly, I consider it necessary that the gunner should be provided 
with an instrument capable of measuring rapidly the exact distance of 
objects at sea. I had devised a very simple instrument for this pur- 
pose, and it was included with two others in my application for a patent 
for the instrument now before you, 

But these instruments were considered by the Solicitor-General to 
be separate inventions, and he required that 1 should take out separate 
patents for them, although they each formed part of a system of accu- 
rate firing at sea. The result was that I only took out a patent for the one 
instrument now before us, and the others have in consequence only been 
partially developed. The instrument for measuring distance, consists 
of a trigonometrical arrangement combined with a powerful field-glass 
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on which a micrometer screw and index show in plain figures, and 
without any calculations, the number of yards distant of a ship, by 
simply turning a thumb-screw while observing the distant object. The 
time required to make an observation would be about thirty seconds, 
and this might be called out to the gunner continually as the vessel 
advances or recedes. From a rough trial I should say that it would 
indicate objects at half a mile distant with an error not exceeding three 
yards, 

I am thus led to believe that, with the self-acting apparatus to dis- 
charge the gun at a determined angle, guided by an efficient instru- 
ment for indicating the distance of the object fired at, and with the 
hydraulic apparatus for continuously training the gun, a degree of 
accuracy in firing at sea would be achieved, that the utmost skill of our 
best naval gunners must for ever fail to reach under existing condi- 
tions. Now also that our guns are reduced to so small a number in 
every ship, it appears to me of the highest importance to the service, 
that every available means should be employed that can assist the 
gunner in rapidly manceuvring the gun by the application of power, so 
as to save labour, to reduce the number of valuable lives exposed, and to 
neutralize, as far as practicable, the sourcés of error in training caused 
by the motion of the vessel, and in determining the exact instant for firing 
by a properly constructed instrument ; for it must be of immense advan- 
tage to deliver the first blow, and to follow it rapidly up by others. 
Indeed if we could succeed in doubling or trebling the number of 
effective shots, it would be equivalent to an equal increase of the 
number of guns and the actual force of our Navy, the importance of 
which question no persons are so well qualified to judge of, as the 
gentlemen whom I have had the honour of addressing. 


Vice-Admiral Sir Spencer Roprnson, K.C.B.: Of course the gun in this case is to 
be laid horizontally ? The motion of the ship is to give the elevation, to be deter- 
mined by that screw (pointing to it), and whenever the motion of the ship gives the 
elevation necessary, the gun is then fired automatically ? 

Mr. BrssEMER: That is the arrangement precisely as it stands, but it does not 
necessarily follow that rule, inasmuch as if it were necessary to fire when a ship 
was rolling only one or two degrees, and you wanted a third degree of motion 
upon it, you would place the angle of your gun so that the two degrees of motion 
would include within it the degree at which you must fire. 

Sir Spencer Rosrnson: I should like to address a few remarks to the meeting 
upon this most interesting subject. I say it is a most interesting subject, because | 
am sure all of us must feel that< .e invention of an instrument of this kind to do 
away in some measure with the uncertainties of naval orduance discharged under 
motion at sea, is an enormous gain to the naval service, and at any rate, whether a 
gain or a loss to us nationally, will have upon naval tactics, upon the results and 
conditions of naval warfare, a most extraordinary effect. There are none of us who 1] 
think of late years have considered the subject, but have been overwhelmed almost, 
by the immensity of chances against the terrible projectiles which we are prepared to 
discharge, hitting the object at which they are aimed. It has seemed to me, on 
reflecting on these subjects through a considerable period of years, that we have in- 
curred a very great and incommensurable amount of uncertainty as to the effects of 
naval ordnance at sea. We have reduced the numbers of the smaller ordnance 
which were formerly carried, 32- and 68-pounders, and have culminated now in that 
35-ton rifled gun, shortly to be superseded by a 50-ton gun. (If the artillerists can 
succeed in building such a gun to their satisfaction, there is no doubt we shall 
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shortly see it.) The effect of diminishing the number of guns, is that it is obvious 
in a naval action the chances of our projectiles hitting are diminished in inverse 
ratio of the power of the projectile when it does hit. We shall deliver the most 
frightful blow from the 35-ton gun; we shall deliver a blow that hardly any struc- 
ture can resist; but we shall deliver that blow slowiv, and we have not made as 
much progress in certainty of hitting with that tremendous projectile as we had 
formerly by a discharge of from ten to twelve 68-pounders. If our shot is not 
thrown away, the effects will be destructive and final; if our shot is thrown away, 
a long time will elapse before we shall be ready with another, which also may fail. 
To my mind, the influence of this hazard of not hitting, on naval tactics and con- 
structions, is very great. Naval battles will be fought, as Iconceive, at sea, under 
conditions of rapid motion through and rapid motions upon the water, and there- 
fore under circumstances tn which artillery must be admitted to be uncertain, and 
it is probable that the most efficacious mode of destroying an enemy will be, by the 
fearful impact of one of these vessels against another. However, I was very 
much struck by the wonderful adaptation of mechanical thought that Mr. Bessemer 
has displayed in the admirable machine that he has put before us. He has, if IT may 
so say, eliminated one of the great difficulties of this subject, one of the great causes 
why the effect of naval artillery is likely to be considered very uncertain—he has 
eliminated one of those great causes by inventing a machine which will evidently 
discharge a gun at the exact moment that we have got the elevation that is required 
for propelling the projectile through the space it has got to travel, and causing 
it to alight on the object it is aimed at. That we know was by no means an easy 
matter in former times, and upon'that, upon the right elevation of the gun and upon 
its being discharged at the right angle of elevation, a very large and important part 
of the chances of hitting the object, as we all know, depends. The procuring a right 
direction of fire is not so difficult. Discharging the gun at the due elevation, when 
elevation is required fora projectile to go to its‘mark, is no doubt a considerable 
difficulty under motion. It appears to ine that the whole subject is so perfectly 
thought out, that no merely mechanical difficulties will prevent the suecess of this 
machine, and that the plan Mr. Bessemer has brought before the meeting to-night, 
will no doubt be perfectly effective in discharging the gun with the elevation it 
ought to have. If that be combined with the exact knowledge of the distance, so that 





the elevation is really what it ought to be, we have eliminated a very large source of 


error from the discharges of naval ordnance, and naval ordnance of large calibre may 
be looked at with more satisfaction than we can look upon it under the present 
knowledge of the uncertainty of its results at sea, because the loss of time in loading 
these large 35-ton guns or, supposing we get it, in loading a 50-ton gun, and dis- 
charging it, would be very considerable. The rate at which ships approach each other 


has now become something enormous. We know that we possess ships capable of 


going within a very few decimals of 15 knots an hour. Our neighbours possess ships 
capable of travelling at very much the same speed, and ships approaching each other 
at 30 miles an hour leave us but small time for more than one discharge, and if that 
discharge fails, the combat, resolves itself almost entirely into impact. Like the 
knights of old, we shall probabiy retire and charge again. If, as I say, we get over 
the uncertainty under which we now labour of discharging the gun at the exact 
moment it has the proper elevation, we have eliminated one very great source of 
uncertainty from the action of naval ordnance at sea: we shall feel greater satisfae- 
tion at having thrown away numerous pieces of small artillery and adopted pieces of 
enormous dimensions, slow in their fire, but most formidable and most deadly in their 
effect. I think the subject is well worthy of the attentive consideration of this 
Institution, and it occurs to me that Mr. Bessemer has brought before us something 
which will be of very great value in deciding, not only on the forms of our ships which, 
after all are nothing but floating gun carriages, but upon the nature of the gun itself, 
and in bringing out a fact that will give us an assurance that we are not aitogether 
wrong in constructing those huge pieces of ordnance, whose effect will so greatly 
depend on the success of these inventions that he has brought before us. I attach 
very great importance to the small machine he described for letting us know the 
exact distance we are from our opponent. I think we shall derive the greater 
benefits from the perfection of such instruments as these, the larger the ordnance we 
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employ. They will enable our artillery to be directed with more confidence of 
hitting the object under the rapid motion of the ship and at the extraordinary angles 
at which the projectile must at times leave the gun than we can possibly have at 
present, even when we are in the hands of the very best and most skilful artillerists. 
[ go further also in this view. It seems to me the more we follow out progressive 
science, the more we investigate the causes of all that passes under our observation, 
the more we come to this conclusion—that when we can bring well-conceived 
machinery automatically to do the duty that we wish to put upon the nerve, upon 
the skill, upon the brain, and upon the teaching that any man has received, the 
more we eliminate error, and the more nearly, we approach perfection. I have seen 
within the last few weeks some very remarkable proofs of how matter taught by 
mind can do things which mind alone cannot do. I listened with the greatest 
interest the other day at the Institution of Naval Architects to the description of 
that model for ascertaining the rolling of ships, given by Mr. Froude. I see in the 
instrument that Mr. Froude has invented and in the one that Mr. Bessemer has put 
before us, proofs of the enormous power of direction, that a mechanical mind has over 
matter, and of controlling that matter by mathematical reasoning. We remember the 
wonderful way in which the late Mr. Babbage used mechanical means to solve some 
of the most abstruse problems in the philosophy of arithmetic by # calculating 
machine. When we see these automatic machines, by which a gun can be discharged 
with scarcely calling for the operation of a man’s mind—that the gun itself when put 
into position by the ship’s motion will be discharged at a given object at precisely the 
elevation at which that object can be hit—when we see that mechanism can be 
applied to calculation, that mechanism can be applied to register with the greatest 
accuracy, not only the rolling of the ship, but to describe actually the path 
of the wave and the influence of that wave over the ship’s motion, I think 
we must all feel the greatest possible desire not only to encourage, but to take 
part as far as we possibly can, in these applications of the reasoning powers of 
men to mechanical applications, remembering that it is thus that large and im- 
portant addition to our powers of acting on the forces of nature will be given to us. 
Before I sit down I must say that amongst all the things that have given me pleasure, 
one that I have the greatest delight in recalling is the fact that a Naval College or 
University has bean established, in which all such inventions will in the course of 
time be brought before the rising generation of naval Officers, and also that that 
University will be under the presidency of a naval Officer whose talents and abilities 
to fill the particular post, are well known to us. I am delighted to think that amongst 
the memorabilia of Mr. Goschen’s administration—be they few or many—there is at 
all events this one, which will be appreciated by all who value knowledge, instruction, 
and the powerful influence they will exercise over the -minds of youthful followers of 
the naval profession. Nothing that Mr. Goschen has done will redound more to his 
credit than the establishment of the Naval University and the appointment of the 
Officer to whom he has entrusted the Presidency of that University. I am sorry to 
have oceupied your time so long, but having thought very much upon these subjects, 
and having myself felt the disadvantage of an imperfect naval education in these 
deeply interesting matters, I could not but congratulate you on the prospect. there is 
before us of a better system of instruction being afforded to naval Officers. I 
must again express the value I attach to inventions such as Mr. Bessemer and 
Mr. Froude have brought before us, as showing the power of thought to overcome 
inechanical difficulties. Iam delighted first of all that we have such an Institution 
as this one, and next that gentlemen like Mr. Bessemer and Mr. Froude will come 
and explain these things to us, and if I have taken up your time in talking about 
matters of such grave importance I must ask you to excuse me, for it is the fulness of 
the delight with which I have witnessed these things, that has compelled me to 
trespass so long on your attention. 

Captain GoopENovGH, R.N.: It would be quite impossible for us to attempt to dis- 
cuss the invention of Mr. Bessemer, any more than we could that of Mr. Froude, the 
two papers describing those inventions being the very last expression of science in 
the several directions in which they go. There is, however, one question that I should 
like to moot, in order to clear up a point on which Mr. Froude spoke to us the other 
day, because it seems to me that Mr. Froude and Mr. Bessemer are not perfectly at 
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one. We understood the other day from Mr. Froude, and I think we all accepted 
it on his authority, although we were hardly able to follow the whole of his very 
close and perfect argumentation, that the action of translation of a wave, of what he 
called the mean or virtual undulation cf the wave, was such as to render anything in 
the nature of a pendulum, an inaccurate instrument: and, although in the instru- 
ment which Mr. Bessemer has applied for the laying of the floor of his cabin, that is (to 
speak in general terms) to a great extent counteracted by the great mass of the 
weight of the pendulum which he uses; still in this small instrument used for the 
firing of a gun, there is undoubtedly a pendulum of certain length of radius and of 
no very great weight, which is to be acted upon by the forces of gravity and wave- 
motion, in order to fire the gun. It appears to me that the motion of that pendulum 
will not be strictly normal to the required angle, that it will not full or move from 
one side to the other, when it is truly vertical to the surface of the earth, if 
Mr. Froude’s theory is correct, as we assume it to be. Ido not mean to say that 
this will seriously or in any very great degree interfere with the firing of our ord- 
nance at sea, because, asa matter of fact, we do not expect ever to fight an action 
requiring very accurate firing in such a ses as would give the ships any considerable 
motion of translation. Still, theoretically, it would appear that there is a diver- 
sence between Mr. Froude and Mr. Bessemer, and I dare say Mr. Bessemer will 
kindly explain it. 

We should be very much obliged to him also if hi would kindly allow a section 
of that globe to appear with the printed report of the lecture. 

Mr. Bessemer: If you will allow me, I will sketch a section of the apparatus on 
the board for you, and give an explanation of the point raised. 

A cylindrical mass of metal, a (Plate LI), is mounted on an extremely small axis, 4, 
composed of a polished steel wire, secured at both ends in the main axis of the mass, 
a. On the lower side of the mass of metal so suspended, is fitted a sliding weight, ¢, 
capable of being drawn up into the mass, and, when there, entirely filling the cavity, 
d, so that the mass of metal then becomes as completely balanced as it would have 





been, had no such sliding weight been provided. 

You will perceive that the screw, 7, passes vertically upward through the axis of 
the mass, a, having a collar at e, and a square end, by means of which it may be 
turned round, while its lower end is screwed into the sliding weight, ce. 

Now, if we suppose the cylindrical mass, a, to be for the moment taken away, we 
should have the weight, c, remaining suspended at the lower end of the screw, 2, and 
capable of oscillating on the axis, 4, after the manner of an ordinary pendulum, in 
which state it would (if on land and undisturbed) simply gravitate, and come to a 
state of rest with the centre of gravity of the weight hanging vertically beneath a line 
drawn through the axis, 4. But on board ship the axis of the pendulum, like all 
surrounding objects, is subject to a motion of translation, produced by the rolling of 
the ship. Thus the point from which the pendulum is suspended would be no longer 
retained vertically above the centre of gravity of the weight, which would, in conse- 
quence, move in a direction necessary to recover its wonted position beneath its 
points of support. In doing so, it would acquire an amount of momentum sufficient 
to carry it beyond the desired point, and thus set up a series of oscillations which 
would continue so long as the cranslatory motion of the vessel lasts (and which in 
fact are continuous): hence all attempts to make a simple pendulous body freely 
suspended on shipboard, an useful indicator of the plane of the horizon, is im- 
possible. 

In attempting to modify the construction of a pendulum to escape these diffi- 
culties, I have suspended the instrument in water, which had the effect of greatly 
reducing its violent erratic motions, but, nevertheless, the old fault remained, though 
ina minor degree. It then occurred to me that this too easy movement of the pen- 
dulum would be lessened if I surrounded the axis with a heavy mass of metal in a 
state of perfect equilibrium, the vis inertia of which would to some extent oppose 
the too free action of gravity on the pendulum. ‘This idea curried to its fullest 
extent is exemplified in the instrument before us, where the weight, a, entirely sur- 
rounds and absorbs, as it were, the pendulous body, ¢, so that when the latter is 
drawn up entirely within the cavity, d, the apparatus ceases to have any of the pro- 
perties of the pendulum, and is in fact simply an inert mass mounted on axes, and in 
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a state of perfect equilibrium, and hence has no tendency whatever to acquire an 
oscillating motion by the mere translation of its axis, and will therefore under such 
motions of the vessel remain ina state of perfect rest as far as axial motion is con- 
cerned, provided that the friction of the axis is so small as to prevent the bearings, g 
(on which it rests), forcing it round with them. It was with a view to prevent 
all tendency of the mass, a, becoming gradually altered in position by this axial 
friction, that the weight, ¢, is employed, and which, by means of the screw, %, 
can be lowered to the exact distance required. That portion of the weight so 
lowered beneath the mass, will become so much pendulous matter, tending to keep 
the position of the mass with this pendulous matter vertically beneath it, while 
its action is nevertheless so small, that the translatory motion of the vessel cannot 
produce an oscillation of the inert mass, @, by reason of the small amount of pen- 
dulous matter forming part of it: hence we have an instrument capable of main- 
taining itself in a state free from any oscillation on its own axis, and capable of 
registering the motions of surrounding objects. 

In order to allow of the movement of the supporting bearings, g, round about the 
axes, 6, L have cut away three fourths of the main axis, ¢, leaving only a quadrant of 
the axis, as shown at f, and this remaining part serves to support the wire axis, b, 
which is only 51th of an inch in diameter, and rests on the supports or bearings, g, the 
underside of which are fitted to hemispherical cups, 4. Small grooves in the upper 
side of the bearings, g, retain the wire axes in place ; the hemispherical form of the 
bearings allows them to adjust themselves to, and form an even support for the 
whole rubbing surface of the long slender wire axes, the rubbing surface of which 
traverses only over =43th of an inch for each degree that the vessel rolls, and this 


distance on an axis so small as =,th ofan inch in diameter is incapable of transmitting 
motion to the mass, a, which weighs 300 lbs. 

In order to register the number of degrees through which the ship rolls on a scale 
with coarse clivisions easily read off, I fix to the main axle, 7, of the apparatus, a 
toothed segment, &, in gear with a small pinion, 7, the axis of which carries a pointer, 
p, so that a cc iderable a s described bY the pomter whenever the floor on which 
the apparatus stands is moved only slightly from the horizontal position. 


With regard to the question of Captain Goodenough, in reference to the inverted 
pendulum employed in the apparatus for discharging guns at sea, I may observe 
that the term pendulum applied to such an instrument tends to convey a perfectly 
erroneous impression of its action, it is, in fact, not a pendulum, but simply what 
engineers call a “tumbling-bob,”’ a mere weight supported on the top of a light bar, 
the lower end of which is brought to a sharp edge, which rests in a groove and is 
supported at its upper end between fixed brackets, against one of which it rests in 
an inclinect position, until by the rolling of the vessel, it arrives at a point where the 
centre of gravity of the weight passes the vertical line, when it tumbles over against 
the opposite support, wholly free from those oscillations which accompany the swing 
of a pendulum, whenever its point of suspension is removed from a position vertically 
over the pendulous mass. 

During the time oecupied in the falling over of the weight, the ship’s motion will 
continue to alter the elevation of the gun, and after the weight has fallen over and 
established an electric communication, there will still be an interval of time occu- 
pied by the traverse of the projectile along the chase of the gun, during which 
period the motion of the ship will continue to alter the elevation of the gun, and I 
compensate for both these sources of error by a special and permanent adjustment of 
the instrument, which may be most correctly effected by firing a shot through a 
screen placed a few yards from the gun, and so adjusting the quadrant of the instru- 
ment, that, when thus hitting «a line marked on the screen in the same horizontal 


plane as the chase of the gun, the zero of the instrument is to be permanently 
altered, so that its zero point no longer indicates the period at which the weight 
becomes vertical and begins to fall over, but the instrument indicates the actual angle 
of elevation acquired by the chase of the gun at the moment the projectile escapes 


from its muzzle. 
Captain GoopeNnouGnu : Sir Spencer Robinson has said, in words much better 
chosen than I could possibly choose them, how much we are indebted to Mr. Bessemer 
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and to other men of science, who come forward like him to assist us in our endea- 
vours, and I say further how gratifying a thing it is that in this country there is so 
much sympathy with nautical enterprize, and with the objects of the naval profession, 
that even peopie who suffer (as Mr. Bessemer does) on the sea, enter as warmly into 
these matters, as those whose profession it is to follow the sea. That is a subject of 
congratulation and pride to every Englishman. I may mention one thing in my 
own experience in confirmation of what Sir Spencer Robinson says about the supe- 
riority of mechanical means, even such as those we now possess on board ship, to that 
very imperfect instrument, a man’s eye. We have recently fitted our ships with 
instruments by which we may fire the whole of our broadside by electricity. In the 
“Minotaur,” with a broadside of 11 guns, we have frequently fired, first, broadsides 
by eye, and afterwards broadsides by electricity, with a mechanical arrangement. In 
the broadsides fired by eye, the captain of each gun stands at the end of his trigger- 
line ; the guns are laid as near as they can be to the object, and the captains of the 
guns are directed to fire by a directing gun. The captain of this gun fires when the 
object is on with the point of his sight. With the other means—by elec- 
tricity—the guns are all laid exactly by converging marks on the deck to the 
object, not by eye, but by mechanical means, to the same elevation, and they are 
then fired by commnnication from an observer at an instrument on the upper deck. 
We invariably found the broadsides fired by mechanical means were more accurate 
than those fired by the eye by the eleven men looking along the eleven sights of their 
guns, 

Captain BurGess: I should like to ask Mr. Bessemer to explain whether his instru- 
ment will answer with the pitching of aship. That instrument is arranged for lateral 
rolling, but will it act also in the case of pitching ? 

Mr. Bessemer : In fact it comes precisely to the same thing. If you were to place 
the instrument parallel with the line of the gun, whether the gun is projected from 
her bow, or the side, or any angle between those, which angles you get by training 
sometimes, it comes to precisely the same thing. When the chase ofthe gun assumes 
the position indicated on the instrument, at that time it is bound to fire, and at no 
other. It is quite irrespective of the direction or the position the gun occupies on 
board the vessel. Whenever the gun arriyes at the determined angle of elevation, the 
firing will take place. 

The Cuarrman: I shall premise the few remarks I shall make, by referring to a 
very important point to which Captain Goodenough has drawn attention ; it is this. 
Mr. Froude explained to us on Monday evening very clearly his theory (which he 
illustrated by experiment) of the action of a pendulum when a vessel is rolling on the 
slope of a wave. He stated that instead of the pendulum hanging in a vertical posi- 
tion when at rest, it would take up a position normal to the wave slope. I had the 
advantage after the lecture on that evening, of hearing further explanation from 
Mr. Froude on that point. It is a questionthat would affect the subject: now before 
us most seriously. If Mr. Bessemer’s inverted pendulum were used, no difficulty 
would arise, but if a sphere or any other pendulum were necessary, Mr. Froude’s 
theory would, if practically correct, introduce a new element to consider. Mr. Froude 
said, however, that the pendulum would take up the position he had pointed out only 
when it was infinitely short. This is most important, as no practical difficulty will 
arise when considering the best mode of adapting a pendulum to fire heavy guns at a 
given inclination to the horizon. 

I most fully concur with the remarks that fell from Sir Spencer Robinson respect- 
ing the great importance of improving the accuracy of our fire at sea, when the guns 
are so reduced in number, and guns and projectiles are so increased in size. We must 
all feel that although our ships have also improved in offensive and defensive power, 
we have not advanced in any way in the accuracy of our fire. The guns, being rifled, 
are as accurate as we can wish them to be, far more accurate than anything we ordi- 
narily require at sea, but we are still liable to the same sources of error as formerly, 
when we had 120 guns in a ship of the line instead of four. Any step taken to 
eliminate even one source of error, is a most important point gained. I consider 
that Mr. Bessemer has shown us the way to do that. He has taken a step in the 
right direction by showing us how to take advantage of mechanical means instead of 
trusting entirely to a man’s eye and nerve. It seems to me, however, that the 
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inverted pendulum exhibited here this evening is not an instrument that could be 
practically relied on; the sudden motion of a ship, such as that caused by a ship 
being struck by a wave on the broadside, would very likely make a contact at the 
wrong time. But it is evident that the system of the sphere or some other descrip- 
tion of pendulum might be introduced with the same object. I do not know whether 
Mr. Bessemer has contemplated that. (Mr. Bessemer: I mentioned it in the paper.) 
That is so clear that I think it is scarcely worth referring to. [am sure this is a 
matter well worth putting to the test of experiment, and that all naval men will be 
most thankful to see such an experiment carried out. I consider it is opening the 
door to an improvement in the accuracy of our fire in a seaway. 

It would be uncourteous in me, especially as I see several members of the Naval 
College at Greenwich here this evening, if 1 did not refer to the remarks made by Sir 
Spencer Robinson when expressing his opinion as to the advantages likely to accrue 
from the Naval College lately established at Greenwich over which Ihave the honour 
to preside. I trust that they will prove to be all that the well-wishers of our service 
desire that they should be, and I ean confidently say that there is no one in the ser- 
vice whose good opinion we should value on that point so highly as that of Sir 
Spencer Robinson’s. With your permission I beg to offer Mr. Bessemer our cordial 
thanks on the part of the naval service for the trouble he has taken in investigating 
this difficult question, and for introducing what I believe is a step towards the im- 
provement of the accuracy of our fire at sea. 

Mr. BesseMER: I can but express myself exceedingly gratified at the very kind 
way in which the shortcomings of my paper have been kindly passed over by you, 
and the very complimentary way in which you have been pleased to speak of the 
system which I have endeavoured to illustrate this evening. I can only say in 
reference to it, that, if the Government would place at my disposal for the purpose, 
a gun and the use ofa ship for a day or two, whenever it suits them best, would very 
gladly at my own cost and trouble, fit wp what I believe to be a proper instrument and 
connect it to the gun, and will make it all ready for firing, so that there will be no 
difficulty about the matter. It is one of those subjects which I have taken a very 
deep and lively interest in, and having so far brought it forward, I should not like 
it to stop at the stage it has now arrived at. It is the practical utility of all these 
things that we must look to in the end. I know the hands of the Government are 
tied and trammielled very much in our country in doing things of this kind, perhaps 
nore so than they ought to be, but as far as any assistance of mine can go, it is most 
completely at their disposal. My only object is to see the invention made a success, 
because I believe it would be an immense benefit to the country if carried into prac- 
tical operation. 
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Your Royal Highness and Gentlemen,—I feel it is somewhat presump- 
tuous in me to offer any remarks upon military matters, not having had 
the professional education of a military man; but at the same time, 
| hope you will understand that [ never sought this honour, it has 
been pressed upon me, and therefore I appear before you as a matter of 
duty. 

To those who have studied the military art as a profession, it may 
appear a light matter to engage in war against savages armed with the 
rude weepons of barbarians, and furnished with fire-arms of the worst 
construction. The Officer who has been educated according to the 
rules that guide the movements of Kuropean troops, might regard with 
contempt an enemy wholly without education, whose forces, although 
numerous, are apparently devoid of organisation, and resemble at the 
first glance, the uncertain surging of amob. Now, in my opinion, there 
cannot be a greater error in any commander than contempt of his 
enemy—savage though he may be. It is true that in an open country 
« handful of disciplined troops is superior to a host of badly-armed 
savages; but it must be remembered that the natives of a barbarous 
country possess advantages which in some measure compensate them 
for their inferiority of weapons, and the lack of what we call “military 
education.” 

The African savage possesses a thorough knowledge of his country. 
Krom his childhood he has run naked among the tangled forests 


and gigantic grasses, through which he can move with the ease 


and almost with the swiftness of a wild beast. Like the animals of 
his forest, he seeks covert at the first approach of danger, and the 
jungle, which to troops in uniform is almost impenetrable, is to the 
native warrior a retreat that shields him from all danger. Thus when 
the African is opposed to disciplined forces, he invariably relies upon 
the security afforded him by the difficulties of his country. His tactics 
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of attack and sudden retreat to his thick coverts, are exceedingly 
annoying to regular troops, who cannot overtake so active an enemy. 
There is seldom a chance of forcing him to fight upon a fair open field ; 
thus the natives’ actual loss in action is generally light, and he is 
accordingly ready to renew his sudden attack upon the first opportunity. 
Although not soldiers in our acceptation of the term, it must be re- 
membered that every individual isa warrior. Irom earliest childhood, 
he has been in constant practice with the lance and bow. His barbed 
arrows, frequently poisoned, do fatal service at a distance of 120 yards. 
[ have measured these distances, and practised the men at marks. 
The lance is thrown with great force and precision up to forty 
yards, and will fall into a body of men at sixty yards. Thus 
they can throw them into a stockade or fort at night. The common 
musket becomes formidable when loaded with slugs and used from 
ambuscades; and although all these savage weapons appear ridi- 
culous when compared with modern inventions, it will be found 
that in the close and cautious fighting of the bush and grass jungles, 
these naked savages are not to be too carelessly estimated. It 
may be considered, as a rule, that native warfare is conducted upon 
the principle of “surprise,” always allied with treachery. They will 
employ false guides or interpreters, who, having gained the confidence 
of their European enemy, will lead the troops into an ambuseade. 
Kver watchful, the natives spy out the movements of troops from the 
tops of trees in which their dark bodies are invisible in the thick foliage. 
Should a lack of discipline permit, stragglers will assuredly be cut off, 
or sentries be stolen upon, and killed by a lance or arrow in the back. 
The favourite method of attack in large force, is during the night, when 
the darkness reduces the danger from the fire of rifles. On such occa- 
sions, the natives generally halt, according to the conditions of the 
country, in forest or grass, about half a mile from the camp they pro- 
pose to attack. Scouts are sent forward to ascertain the position of 
sentries, before the advance of the main body. The scouts being quite 
naked, crawl upon hands and knees until the darkness has permitted 
them to approach within a few yards of the sentries. They then lie 
flat upon their bellies, unobserved, until they can retreat to the ex- 
pectant main body in the rear. According to cireumstances, the 
attacking force now advances in perfect silence, and, approaching upon 
their hands and knees in the same manner as the scouts, they suddenly 
spring upon the sentries, and with wild yells, make a general rush upon 
the camp. This sudden attack would be extremely dangerous unless 
provided against; and in this manner they frequently surprise and 
massacre every one of a large party of slave hunters, and destroy their 
camp. 

An Officer in command of European troops engaged in “ savage war- 
fare’ should always beware of two great dangers, “ treachery” and 
‘ surprise.” The greatest care is necessary in patrolling, and the 
strictest discipline must be observed among the sentries. ‘Upon no 
account whatever should natives (even if friendly) be permitted to 
enter your camp with arms in their hands. The weapons should be 
left always outside the camp in charge of a sentry before a native is 
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allowed entrance. <A favourite mode of attack is thus treacherously to 
enter the camp armed, until by degrees a sufficient force has congre- 
gated, when at a given signal they rush upon the unsuspecting troops. 
[ have known a whole party of a re traders killed in this way. 

From this short description of the habits of Africans, it will be easily 
understood that bush-fighting must at all times be most unsatisfactory 
to regular troops. They will be harassed by fatiguing marches in a 
bad climate. Night attacks will constantly disturb their rest; men 
will be killed and wounded by unseen enemies in ambush, and there 
will not be the satisfaction of a fair stand-up fight in the open, to prove 
the superiority of the troops. From the experience of some years, I 
find that the best plan for carrying on a native war is to combine 
native tactics with the general manceuvres of regulars. The natives 
never expect that you will attack them on their own principles. Thus, 
ambuscades may be met with ambuscades, their positions may be 
carried before daybreak by a silent night march, and a sudden rush; 
and arrangements may be made for secre tly occupying a large area by 
detached parties of riflemen in line so concealed in grass or bush, that 
the wily natives must inevitably fall into the snare when endeavouring 
either to reconnoitre or to attack the position. 

In commencing an African war, the first consideration is the outfit 
and the arms best adapted for bush-fighting. 

With few exceptions, long range rifles will have little practice, as the 
enemy will seldom show in the open. I should arm only one company in 
each regiment with rifles; the remaining companies should carry single 
barrelled breech-loader smooth bores of No. 10 calibre. The cartridge 
should be long enough to contain a charge of six drachms of powder 
with one No. 16 spherical bullet and twenty-tour mould shot of the 
size known as 8.8.G. A short sword-bayonet or broad bladed knife 
twelve inches in length of blade, should fix on this gun as upon the 
Government rifles. Now this knife should be strong and sharp, but 
without the cross guard, which is an unnecessary weight in the use of 
sword-bayonets. Such knives would be invaluable in camping out 
when it is necessary to clear away grass from a camp, or for cutting 
poles for huts, &e. “Guns of the deser iption I have named, would be far 
preferable to rifles for fighting in bush or grass jungles. The No. 16 
bullet would travel through a long range, while the mould shot would 
be effective at 150 yards, aud would sweep the enemy out of the covert 
with very fatal effect. Jt must be recollected that one volley from a 
company will throw about 2,200 shot and ball; this would be irresis- 
tible when delivered into masses of men. Should the regiment break 
covert and advance upon open ground, the rifle company would be 
thrown forward as skirmishers. When in junele, the rifles would 
simply protect the rear. Rockets are invaluable, especially those 
known as Hale’s three-pounders. These in reality weigh five pounds. 
In bush-fighting, the object of the rocket would be to try the jungle 
before the troops advanced. A forest or a prairie of high grass may 
conceal a large force of the enemy that would rush upon the troops 
when passing in single file along a narrow footpath, or attack them on 
flank and rear. <A few rockets fired into the bush at a rather low 
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angle, so as to ricochet, while two or three were fired at a long range 
so as to explode beyond the enemy, would assuredly discover them, if 
concealed. A common native practice is to surround the troops with 
fire when marching in the high dry grass in the summer season. This 
is exceedingly dangerous should the wind be high, at which time the 
flames will travel at about six miles an hour. This I have also proved, 
because in American accounts of firing the prairie, there is no greater 
exaggeration than what is stated as to the speed at which the fire 
travels. We have seen pictures of cattle and horses galloping at full 
speed, and yet the fire overtaking them. It is perfect nonsense. I 
have walked before the fire in a high wind, and have also run before 
the fire in a fresh gale of wind, but I have never seen it travelling 
at a greater speed than six miles an hour. Therefore, if troops should 
be surrounded by fire, and do not lose their presence of mind, which 
men most likely will under such circumstances, there is plenty of time 
allowed for cutting down a little of the prairie grass in front, and 
setting fire to it in advance. If the grass is high enough to burn, on 
no pretext should troops enter it until cleared by the rockets, or set 
fire to by your own men. Upon such an occasion, should the enemy be 
concealed in the prairie, the grass may be set on fire far to windward 
by the rockets, and they would be placed in a difficult position. That dry 
grass question is a most serious one. I do not know whether in Ashantee 
country, the grass has the same character as the prairie in the centre of 
Africa, but if so, that must be recollected by whoever happens to be in 
command there, because a short time before | arrived at Fatiko, there had 
been a loss of every one of a slave trader’s party. The natives set fire to 
the grass in one portion to attract the attention of the men. ‘liey were 
in ambush themselves, and out of 105 men composing the slave hunting 
party, not one man escaped. At the same time that I acknowledge the 
extreme importance of Hale’s rockets, I must express my astonishment 
and disappointment, that projectiles so admirably adapted by their porta- 
bility for savage warfare, should be rendered almost useless by the absence 
of explosion. A rocket weighing five pounds’(i.c., the so-called three- 
pounder) can be slipped under the strap of a soldier’s knapsack and 
carried with ease during a march, so that without extra transport, the 
projectile is at immediate hand. It is invaluable when the troops are 
making a night attack, for as they have to be under arms at midnight, 
and to march 12 or 16 miles by daylight, in such circumstances 
it is most cumbersome to employ native carriers, and also very 
uncertain, because they are extremely likely to bolt. This rocket should 
explode with a bursting charge of an ounce of strong powder. Upon 
bursting, it should scatter inextinguishable fire-balls that would burn 
fora minute. This arrangement would produce the xe plus ultra of 
projectiles for bush-fighting. Two or three rockets would suffice to shell 
out a stockade, as the thatched houses would be immediately ignited, 
and the heat would compel the enemy to evacuate the position. I 
used Hale’s rockets throughout the Bari war, but in no instance did 
they ignite the thatched huts. Upon several occasions they passed 
through the grass roofs, but the rapidity of their flight did not afford 
sufficient time for ignition, as the rocket can only depend upon its 
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back fire. This is an important defect that can easily be remedied 
by the application of the explosive system proposed. Field guns will 
be of little service in the bush, owing to the great difficulty of trans- 
port. Explosive rockets would be much move serviceable. The only 
use for the guns will be for the defence of stations, where they would 
be used with case shot. [ had ten guns in my late expedition,—rifled 
bronze barrels weighing 230 ibs. each, to carry shell of 84 lbs. Having 
no means of transport, I tound them simply a useless incumbrance in 
marching, and they were quickly condemned to inaction in the fort. 
The result of my experjence would lead me to condemn as useless for 
the actual bush-march, any other weapons except explosive rockets, 
powerful breech-loadine smooth-bores for buekshot, and rifles for open 
country. There should be another important addition to the outfit of the 
troops. Every man should carry on the top of his knapsack, under the 
straps, a small but strone’ axe. This should be « fa rather soft steel, SO 
that it can be easily sharpened on a stone or with a file. Hard-tempered 
steel will chip, and the axe will soon be rendered useless by the hard 
woods of tropical countries. The success of an expedition depends in 
a great measure on the health of the troops. Nothing is so conducive 


to this as the possession of a handy little axe by each man. When the 
halt is sounded, the first order should be “ build huts for the night.” 
: eke : 
her be doubtful, it will always 


In the rainy season, or should the weat 
be advisable to finish the day’s journey in one march. Thus, from 
6 a.m. to 11, the men will march 14 miles, which is quite sufficient for 
them if they have to march every day. In an enemy’s country not 
only have the men to build huts, but it will be necessary to protect the 


camp by a strong fence of thorns, so that it cannot be stormed by a 


sudden rush during the night. The axcs at once come into play. The 

sword-bayonets, kept well sharpened, are most useful in clearing the 

high grass from the neighhourhood. This serves a double purpose,— 

roofs for the huts and bedding for the men, while the ground is cleared 
» sentries. 

y men were for the most part blacks; thus they could endure 
fatigue and exposure that would have been trying to Europeans. 
Their kit consisted of a scarlet flannel shirt, white Zouave cotton 
trousers, gaiters, and sandals.. They carried a spare suit in their 
knapsacks, together with a blanket, but no great coat. No tents 
were carried on the march except one for myself, which [ aban- 
doned for want of transport, and contented myself with a few water- 
proof camp sheets. We thus travelled in light marehine order, 
which I strongly recommend if fighting is contemplated in the bush. 
No one can conceive the advantage of being free from the trouble and 
delay of packing heavy baggage when starting before daybreak. In 
every bush-country, silence must be rigidly enforced during the march 
in time of war. A multiplicity of baggage is sure to occasion chat- 
tering anu noise among the carriers, which may give the alarm to the 
enemy when a secret march is essential to success. Secrecy and 
rapidity of movement are the first elements of bush warfare. In these 
qualities the African natives excel. It is therefore necessary to employ 
spies, and to keep in pay, if possible, some of those discontented spirits 
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that are to be found in all countries, who, having quarrelled with their 
own people, are eager to turn against them. These men must keep the 
commanding Officer (and him only) informed of the intentions and 
movements of the enemy. It is essential in all countries in bush-fight- 
ing to make certain that you can get spies that you can depend upon, i 
because these people are so treacherous and so exceedingly clever that } 
they will engage as spies but simply to spy you, and of course they ij 
lead you into all sorts of difficulties. ? 
When the Khedive’s expedition first reached Gondokoro, N. lat. i 
} 54, the military force consisted of 1,200 men. The troops were if 
ia oecupied in building the station and in erecting iron magazines 
for the innumerable stores, &e., at the time when the Bari war 
broke out. This powerful tribe, having been incited by the slave- 
hunters to resist the Government, commenced war. The country i 
resembled a well-timbered park bordered by the river Nile, and ‘ 
EF diversified by mountains about eight miles distant. The forests in ’ 
the neighbourhood were particularly beautiful. There was one forest in } 
which you could ride for about an hour, composed almost exclusively of j 
magnificent tamarind trees; in fact, nothing can exceed the beauty of 
the whole country. 
The Baris are a very active and warlike people, numbering, I should 
a imagine, about a million and a half. Although these people had lately 
1 been at war with a powerful tribe about three days’ march east of Gon- 
dokoro, they concluded not only peace, but an alliance with their late 
enemies, for the express purpose of making a joint attack upon the | 
ie Government station. At that time the troops were so engaged in ' 
erecting shelter for themselves and for the stores, that no regular de- 
4 fence had been tommenced. The only protection for the station, was 
a fence of thorns, simply boughs laid upon the ground, one upon the i 
. other with the stems inwards. I had a separate station a mile anda i 
half distant upon the bank of the river occupied by the corps of 48 
Snider rifles, which formed my body guard. These men were selected 
from the two regiments which formed my force, and I had taken much 
pains in teaching, them the use of the rifles. This little corps d’élite 
was a great exception, both in discipline and intelligence, to the main ; 
body of the expedition, and I owe not only my success, but the actual 
existence of our party, to their superior arms and organization. I take 
this opportunity of saying, I think that even among savages, although 
at first yon may be disappointed by their obtuseness, and in fact ; 
by the extremely low level of their intelligence, after a little time, you 
may improve their ivorle by setting them a high example, and by j 
establishing in fact a sort of code of honour, which though at first they 
do not understand, yet an esprif de corps will be the favourable result. 


I picked out these men from the 1,200, and if a man showed some 

inferiority he was drafted out again and another man substituted. i 
ifa man was a thief, [ used to eall the men together, and not only did ; 
{ punish him, but I gave them a lecture upon the disgrace of thieving 
in the character of a soldier. At last I established such a praise- 
worthy esprit di corps among them, that they would have gone 
through fire and water for me; and if by vacancy or death, it was neces- 
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sary to replace a man, if the character of the man selected was not 
wholly known as honest, the others would not accept him; they 
would say, * He won’t do for us, he will only do for the regiment ; you 
cannot depend upon him, he is light-fingered,” and so on. This was a 
most satisfactory result. 

My station at that time was merely a very pretty garden by the side 
of the river. I had hardly commenced a fort; but I had a few huts 
with my * forty thieves,” as I used to call my corps (élite in the neigh- 
bourhood. No open hostilities had commenced, and I had no idea of 
an intended attack. At about two in the morning, | was awakened by 
the sound of shots fired at head quarters 1} miles distant. This was 
followed by the yells of an untold body of natives, who had simul- 
taneously attacked the ¢ any The bueles sounded the alarm, and in a 
short time a heavy file firing told that the attack was general. My 


few men fell into position, but 1 could, of course, do no more than hold 
my station, momentarily expecting an attack upon our weak party. It 
Was a strange thing that the natives had devoted themselves to the 
attack of the chief station garrisoned by upwards of 1,100 men, instead 
of attempting an assault upon my little post, but I suppose they were 
expecting to get hold of the ammunition. In about half an hour the 
affair was over, and the enemy was repulsed with the loss to us of one 
corporal killed and some soldiers wounded by arrows. In this attack 
the native scouts bad been challenged and fired at by the sentries. 
f about half a 
mile they rang bells. beat their drums, and blew their laree horns SO 


They had then used peculiar tactics. At a distanee « 


as to deceive the troops, with the idea that they were at a great dis- 
tance from the station; but in reality their main body was stealthily 
advancing in the darkness, while the drums and horns were sounding 
in the distance, until they suddenly rushed unexpectedl]y upon the 
station. The protection of thorns served to check the assault until the 
heavy fire of the garrison repulsed them. This attack was the signal 
for general hostilities througvhout the country, and [ established patrols 
by day and night, in addition to the usual sentries. In spite of this, we 
were subject to continual disturbance; every night the sentries fired 
upon scouts who were discovered approaching in the stealthy manner 
already described. I set all hands to work to entrench the camp, and 
at the same time made a triangular fort at my private station. The 
ditches and earthworks were completed in about three weeks, and guns 
placed upon the bastions. During this time, we had been as usual 


annoyed by the natives, more or less, every night, until [ arranged a 


plan which put astop to their attempts. The plan was simple and very | 
effective. J posted small parties, consisting of five men each, in con- | 
venient positions, such as behind the massive hillocks raised by tl 





white ants, or behind a thick solitary bush. These parties were | 
thoroughly concealed at a distance outside the usual beat of the patrol, | : 
and every approach to the station was thus guarded. I felt sure that | 
the enemy would fall into the trap, as they would as usual attempt to 1 
reconnoitre, but would have no suspicion of such ambuscades outside 
the patrol. For this night-work I changed the arms, and for the 
Snider rifle, so invaluable by day, I substituted muskets, with each a 
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cartridge of eight buck shot, rammed down above the ball. Nothing 
could be more successful. As I had expected, the natives came un- 
awares upon the guards thus concealed. Every night the positions 
were changed, and thus it was impossible for the enemy to know the 
points of danger. Several of them were shot; one was captured alive 
and hung on the following morning on a tree as a warning to the rest, 
and ina short time the nights were so entirely undisturbed that not one 
native dared visit the camp. The forts were finished, the magazines 
were erected, and the entire material of the expedition was under 
shelter. There was no possibility of an attack upon so strongly forti- 
fied a position. I accordingly started with a force of 450 men to 
punish the Baris who had imagined that we were afraid to enter the 
interior. The first point of attack was the country of Belinian, about 
twelve miles distant. These people had been the worst among our 
enemies. They had murdered several sentries. In fact, some- 
times the Baris appear to have quite as much cunning and auda- 
city as North American Indians in stealing upon the sentries and 
murdering them before they had the least idea of their neighbour- 
hood. The country was exceedingly beautiful, being a mixture of 
forests, mountains, and plains; the latter being cultivated to a large 
extent with dhurra (Sorghum culqure), which grew to the height 
of about 9 feet. There were five or six hundred villages throughout 
this populous country. The natives had formerly succeeded in de- 
stroying some slave-hunting parties ; thus they were possessed of more 
than a hundred guns and a considerable stock of ammunition. The 
Sniders very quickly produced an impression. The natives opened fire 
from their stoekades, which were taken and forced at the bayonet by 
my troops with the loss of only one man and one woman wounded by 
bullets. It appears extraordinary that the women should come into 
action, but the fact is, that they followed close up to the troops with 
provisions. 

After a few days of sharp experience, the natives took to their 
mountains and forests, in which they concealed their cattle. I deter- 
mined thoroughly to explore the bush, which, although dense in some 
places, would usually allow an advance in skirmishing order. I venture 
to suggest that an advance through the bush should be conducted by 
three lines of skirmishers, each distant about twenty yards, while the 
skirmishers forming the first line should be only a man’s length apart. 
An advance in this open formation with three companies, will cover 
about 200 yards in length. The rear rank forms a protection, while 
the second line will act. as support, cither for the first line, or, should 
the rear be attacked, they can face about and support it in turn. I 
succeeded effectually in driving the enemy from their forest hiding- 
places, and in capturing both corn and eattle. This was accomplished 
with the loss of very few men on our side. I do not think more than 
five or six were killed; this included the murder of a Turkish Major 
who had been through the Crimean War, but lost his life by losing his 
road through a breach of discipline, and fell into the hands of the enemy, 
who show no mercy. Upon my return to head-quarters after thirty-two 
days, I found it necessary to commence operations on the west bank of 
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the river. This was beautiful open ground, and afforded an opportunity 
of trying the Arab horses, twenty-one of which I had brought with me 
from Cairo. Wherever the cowitry will admit of cavalry operations, this 
arm should be employed against savages. In the portions of Africa that 
I have visited, the natives have an extraordinary fear of horses, which to 
them are strange, and supposed to be dangerous animals. I have fre- 
quently charged with only four or five horsemen, captured herds 
of cattle, and put to flight large numbers of the enemy, whom I have 
held in check until the arrival of the infantry. Unfortunately, I lost 
nearly all my horses by an epidemic, and at the close of the expedition 
only three remained. Such losses should not deter cither a Govern- 
ment or a traveller from employing horses. They are invaluable, and 
when used up, they will have more than earned their cost and the 
expenses of their transport. 
The Bari campaign that had been carried through on the east 
of the Nile had so far raised the prestige of the Snider company, 
hat their appearance on the west was sufficient to over-awe 
the country which was almost devoid of forest, and accordingly no 
covert existed for the enemy. For an immense distance, the land- 
scape afforded a perfect field for military operations. The grass 
having been fed close by innumerable cattle, exhibited a clean surface 
upon long rolling undulations that drained from the distant mountain 
chain to the Nile. Each ravine between the waves of hieh eround 
was, in the wet season, a roaring torrent, but was, in the dry season 
merely a deep bed choked with rocks. The whole of this country was 
thickly populated. [ advanced south in cioht vessels, the troops 
marching on the banks of the ‘river. I had only 250 men, as the 
Keyptian regiment had returned to Khartoum, some sick, but all dis- 
satisfied on account of my suppression of the slave trade, The black 
troops were well adapted for the rough and constant work required. 
Many of the Officers and men had served under Bazaine for some years 
in Mexico, and they, and in fact all, were far superior in esprit to the 
Keyptian Arab regiment. The Snider company had hitherto been dis- 
tinguished by scarlet flannel shirts, and so great was their reputation, 
that the sight of a red blouse was enough to ercate dismay among the 
atives. I now dressed all my men in scarlet and proceeded to the 
south, intending to push on towards the Hquator to annex the country, 
and to purge the new territory from the slave-hunters, who numbered 
bout 1,100 men in the southern districts. These were mostly Arabs 
ot the Soudan, tovether with Wy black soldiers who had deserted 
trom their regiments at Khartoum and settled as pirates in the employ 
of a firm (Agid and Co.). This firm employed about 2,500 such 
ruffians as slave-hunters in Central Africa. These men were organised 





as irregular troops armed with muskets, rifles, and double-barrelled 

guns, and were officered in imitation of the Government regiments. All 

were Mohammedans. The slave-hunters had endeavoured to incite 

the natives against the Government throughout all these countries. In 

some they were successful. ; 
My vessels arrived at N. lat. 4° 55’. This is the limit of navigation 


ou the White Nile at the foot of the lust cataracts. It was impossible 
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to make friends with the natives, all of whom were Baris. <A great 
chief pretended friendship, but his people attacked the guards at night 
and attempted to carry off the cattle. Fortunately, I had taken 
every precaution, and the enemy was repulsed. It was quite im- 
possible to proceed, as [ was without either carriers or transport 
animals. Having « good knowledge of the country, I left 150 
men in charge of the vessels, and, with a hundred men, I started 
for the country of Loboré beyond the Bari frontier. There [ pro- 
posed to hire carriers, who, with an escort of troops would return and 
bring up the baggage from the vessels, which would then return to 
Gondokoro. From that poimt (lat. 4° 38') the entire expedition for 
the annexation of Central Africa and the suppression of the slave 
trade would be composed of only 212 picked troops, including Officers, 
buglers, drummers, &e. [was well aware that, should I fail, [ should 
be blamed by all military authorities, as I had a march before me of 
about 550 miles without the power of forming posts of communication. 
Thus I should be eut off from my base. I knew also that the slave 
traders were against us, although at that time | did not expect open 
hostilities from them. By the departure of the Egyptian regiment, 
my entire force was reduced to 502 Officers and men. I had there- 
fore to determine upon action with great risks, or inaction at head- 
quarters. The latter would have played the game of the slave-hunters, 
and the expedition would have been a failure. I fully expected that 
after my departure with a hundred men for Loboré, the natives 
would attack the Officer and the weakened detachment in charge of the 
vessels and bagveaee. | therefore drew the vessels in close line alone 
the bank from the mouth of a broad and deep but dry ravine, which 
ran at right angles with the river. The south flank was thus protected ; 
the west was the broad Nile (about 400 yards in width). We were 
only exposed on two points—the east face and the north flank. | 
placed a six-pounder gun in position on the east face, which commanded 
every approach, as the country, though undulating, was perfectly clear. 
My instructions before leaving the Otlicer in command were as follows : 
at sunset, all eattle (about 2,000) to be secured in the bottom of the 
ravine close to the river. A sergeant’s party to line each side of the 
ravine as cattle @uards. These men would in case of an attack on the 
east face entilade the enemy, who would be exposed to a cross-fire in 
addition to that of the gun. The gun to be loaded at sunset with a 
canister containing 250 musket balls. The tube to be placed in the 
vent with the lanyard attached. The gun to be sighted for 200 yards, 
and to be covered with a raw hide to protect it from the heavy dew. 1 
served out some new Knglish tubes, as those supplied by the Egyptian 
Government were very uncertain. I Jeft all vessels and men with the 
above precautions. 

Many people may imagine from what I have done, that there 
could be no great difficulty with the natives; bnt unfortunately | 
have always found that whenever I have sent an Oflicer in command 
of troops with certain orders, they invariably met with calamity, if 
not defeat, through the carelessness of the Officer in command. | 
reached Loboré in four days, through a most populous country, 
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without firine a shot. I engaged 500 carriers which I sent to 
the vessels with an escort of 50 men. In the meantime a general 
attack in great force had been made upon the vessels. It was a rule 


f lett an Officer with a certain duty to 


without exception, that if IJ 
perform, it was neglected. The sentries were for the most part asleep. 
The gun was not even loaded. The good English tubes had been put 
away so carefully that they could not be found. The natives attacked 
in the dead of night. They surprised and drove in the guard upon the 
east face, who took refuge in the vessels. The artillerymen deserted 
the unloaded gun. One man was killed upon his piece in his vain 
attempt to load it. Aswoman was killed ina boat by a spear. Fire 
was thrown into the vessels. The six-pounder gun was actually in 
the hands of the enemy, but they did not know how to carry it off. 
This attack would have ended in the ween aer es of the party and the 


vessels and material had it not been for the flanking fire from the cattle 
euards poste d alone the edge of the ravine. This created confusion, 
and killed and wounded many of the attacking party. The soldiers in 


the vessels having recovered from their first surprise, poured a heavy fire 
into the front and took the gun. The artillerymen in their haste loaded 
the gun with shell instead of canister, and even then they could not 
fire it, as tube after tube failed, in the absence of the eood Woolwich 
tubes. However, after all this disgraceful mismanagement, the enemy 
were — This little incident serves to show how much depends 
upon the Offi in command, even when regular troops are opposed 
to savages. There is no quarter given in such warfare. A victory 
their Oppo- 


gained by the savages implies the massacre of every one of 
nents. 

My men arrived safely at Loboré, numbering 212, including 
Officers. The vessels returned to Gondokoro. We were now fairly 
he Bari country. Hvery native was a friend, 


started, and were out of t 
as I was well known to them on my former visit. 1 arrived at Fatiko, 
N. lat. 3°01’, a distance by route of 161 miles from Gondokoro, No 
one can conceive a more beautiful country. The climate is compara- 
tively cool. The mean altitude of the land is 4,000 feet above the sea 
level, and the ‘landscape is a vast park laid out by nature with a com- 
bination of r cky hills, magnificent timber, fertile valleys, clear streams 
never more than a mile apart, rip ypling over the acacia shaded rocks, 
and distant mountains closing in the horizon. In this paradise the 
slave-hunters had established the most pe rfect hell. They not only 
occupied Fatiko by a large station, but they possessed a chain of four 
well-chosen positions, each about 22 miles apart, which, being gar- 
risoned by about 1,100 men, dominated the entire country. Now these 
people whenever they attack a country, always do it by treachery. 
They are generally well received by the natives, who make them 
presents of cattle, and even of young girls, &c.; but after they have 
established thorough contidence, they will get up at midnight and make 
a treacherous attack upon the villages; they set fire to a iy 
murder all the old women—(because, being old, they are impossible t 

sell in that country )—-likewise the small childre ‘n, and in this way they 
utterly destroy a beautiful country. 
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[ was well known to the natives of Fatiko in my former journey. 
The chiefs quickly assembled and claimed the protection of the 
(Crovernment, declared their allegiance, and recounted the horrors 
und reckless massacres committed by the slave-hunters throughout 
he country. I at once gave them protection; and as Governor- 
(Greneral of the country, | gave the slave-hunters written notice 
to leave the country and to return to Khartoum by a given time. 
At the same time [ offered them the option of enlisting in the Govern- 
ment service to form an irregular corps. I left at Fatiko a detachment 
of 100 men with the heavy bagvage, and the greater portion of the 
ammunition under the command of a major, and started with 112 men 
for the capital of Unyoro (Masindi), a distance of 160 miles south of 
Matiko, within a long day’s march of the east bank of the Albert 
Nyanza. It is impossible to see the Albert Nyanza from that position, 
but with a telescope you can see the waterfalls pouring down from 
the mountains on the Jake, therefore I concluded the west shore 
was about 50. miles distant. In the short space of a lecture on 
“ |ixperience in Savage Warfare,’ I cannot venture: into the details 
of the intrigues and difficulties which terminated in a rupture with 
the King of Unyoro. I had hoisted the Ottoman flag, and formally 
annexed the country, with the understanding that the King was to 
represent the Government. We were apparently the best friends, and 
he beeved me to send to Fatiko to recall the Officer in command 
together with all troops and material, sc as to concentrate my force at 
his capital, Masindi (N. lat. 1° 45’). With the treachery usual among 
his race, he had laid a deep plan to massacre the whole party, and to 
possess himself of the arms and ammunition, together with all the 
effects of the expedition. | wished to coneentrate my force at Masindi, 
believing in the @ood faith of the Kine and his people. | therefore 
sent a sergeant and ten men with letters, together with twenty-five men 
who had enlisted as irreeulars, thus formine an armed party of thirty- 
six men, accompanied by three hundred natives as carriers, who were 
to convey the effects from Fatiko, in charge of Major Abdullah and his 
detachment of LOO men. He was an Officer whom I trusted, as he had 
been in Mexico under Bazaine for some years. In reality it was in- 
tended that the 500 natives were to carry the effects and to gain the 
confidence of the troops; but when near Unyoro, the unsuspecting 
soldiers were to be murdered while asleep. In the meantime, I and my 
little foree of 100 men were to be poisoned and got rid of as speedily 
as possible. My men left with the post for Fatiko on 25rd May, 1872. 

Although the natives of Unyoro are inferior to the Baris as warriors, 
they are far more dangerous, as that extensive country 1s thoroughly 
organized. The King has a large body of troops continually about 
him, including a body guard of about fifty men armed with muskets. 
Kvery district is under the government of a Chief, who is personally 
responsible for the acts of his people, all of whom must rush to arms 
upon the beating of his war-drum. Thus, in case of war, every Chief 
of a district arrives at the head-quarters with an army, an army 
called suddenly by the war-drum, and it is. most extraordinary to 
see the celerity with which these people collect. Thus it would be 
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impossible to eness even the approximate number of warriors that 


could be raised in Unyoro at the Kine’s command. The extent of 


Unyoro is about 160 geographical miles in length and 70 in width. 
Some natives are armed with bows and poisoned arrows, some with 
spears, and a few with guns. 

After the departure of ray men for Fatiko a change im the 
manner of the King and some of his principal Chiefs determined 
me to build a small fort for the protection of my ammunition, 
-&e., in case of need. My men worked with great alacrity, and as 
the timber was close at hand [I completed in a few days a circular 
stockade of thick trunks of trees buried 2) feet in the ground. It 
was my intention to surround this with a deep ditch, the earth of which, 
thrown against the stockade, would have rendered the crevices ball- 
proof. I believe the erection of this little fort hastened the attack, 
as the guilty King suspected that I had gained information of his 
treachery. There were about 8,000 armed men in Masindi, but few 
women. The absence of women is a sign of distrust and suspicion in 
savage countries. If you go to any country and the women and 
children come to see you, or are seen running about without any sus- 
picion, there is no fear of hostility; but if you do not see the women, 
you may depend upon the necessity for keeping a strict guard. The 
capital town, Masindi, consisted of several thousand houses, built, as is 
usual in that country, of canes and straw, 
My station was adjoiming the town, entered by « broad evavelled “p= 


escmbling huge bee-hives. 


proach, like a carriage drive. On the evening of the 7th June, an 
attempt was made to poison myself and the troops. It had been the 
custom of the Kine on many occasions to present me with plantain 
cider in large quantities. On this occasion seven jars were brought, 
five of which were served out. The foree of the poison Was SO imme- 
diate, that a warnive was given to the men betore all had time to 
drink, for about forty were in a state of delirium and insensibility. I 
administered strong emetics and shut up the sick within the fort. J 


i 
1 


turned ont the remaining sixty men, who kept guard throughout the 
night. On the following morning, at 5 o'clock, [ inspeeted the sick 
within the fort; they were much better, and [ sent them to their 
quarters. | senta Lieutenant and a corporal to bee the Sheik to come 
and examine the cider that remained in the jars. The Sheik’s house 
was about 200 yards distant. [ was walking up and down the approach 
smoking a pipe and expecting the return of my messengers. A bugler 
and a sergeant were behind me; thick castor-oil shrubs bordered either 
side of the approach. Suddenly I was startled by the savage yells of 
erowds in the direction taken by my messengers, and two rifle shots in 
quick succession were the reply. The bugler, by my order, sounded the 
alarm. At the same moment a hot fire opened upon me and upon the 
Government House from sharpshooters concealed in the castor-oil shrubs 
within a few teet of me. The sereeant at my side fell shot through the 
heart, another man quickly fell shot through the lungs, and another 
was shot through the leg. The fire being exceedingly hot, was replicd 
to with very ereat alacrity by the troops. The men had had so much 
fighting for some yews that they could be thoroughly depended upon, 
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and the moment they heard the bugle they formed a square, in very 
open order sufficient to protect a couple of acres of ground. Ut was 
done instantly; but had not the bueler been at hand, we should have 
been overwhelmed, for hardly had I my rifle in my hand and my belt 
fastened, when there was a rush of about 8,000 men upon the station. 
When that first) rnsh was made, it was extraordinary to see how im- 
possible it appeared for natives in masses to produce any effect against 
Snider rifles. They were cut down in the high grass im all directions. 

One thing which is very neeessary in African warfare or travelling, 
and [ think inthe Ashantee war we oueht to have them, isa good supply 
of blue lights (capped blue lights), that vou can immediately strike 
upon the butt end of your gun. Luckily for me I had plenty, and 
the first order I eave was for two parties to advance on each flank to 
set fire to the town to the right and left under the protection of the 
Sniders. A blue light will set fire to a grass hut in an instant, but a 
hut is a very difficnlt thing to set fire to with a fire-stick ; you 
have to blow the fire with a bit of grass on the top, and meanwhile you 
may have a lance or a bullet through you. These two parties with 
blue lights set tire to the town to the right and left; a strong breeze 
luckily was blowing from us, and in a few minutes there was a 
roaring sheet of fire. This protected both our flanks; so L immediately 
eave an order to the sixteen Sniders to advance into the heart of the 
town, protected by the fire on the flanks accompanied by men with blue 





lights, who fired every house as they passed. There were not more 
than 100 of my men, and there were certainly 7,000 or 8,000 of the 
natives, about 50 armed with euns, and all organized to a certain extent 
by havine a Chief to each regiment; but in the course of an hour and 
a half, not only was the enemy entirely defeated with great loss, but 
every single house was destroyed by fire, and the battle was won. 

This was a very awkward position, which all military men will ap- 
preciate. Twas 330 miles from head-quarters. I had already sent 
300 carriers to Fatiko who I knew were traitors. Now the veil was 
lifted, and these 300 men would murder my 100 men that I had 
written for; therefore IT should lose my little force with the whole of 
my ammunition, and in fact it would be utter destruction. Nobody 
knew the way—there was no road—the country was covered with forest 
and grass jungle: it was the middle of the rainy season, and in fact 
it was the most difficult time that [ ever had experienced. I knew 
perfectly well what to do, but the great difficulty was, how to do it. 
| had a mass of luggage of all sorts without one man to earry it; I 
had a quantity of ammunition, but who was to move it?  Hvyery 
day’s delay would raise additional thousands against us, and [knew that 
the Kine,—who had run away at the commencement of the fight,— 
would stop the road, and orders would be sent immediately, so that we 
should have to fight every inch of our way with only one hundred men, 
carrying loads throngh this infernal jungle. However, T made up my 
mind, and ealled my men together. Now these fellows who were so 
undisciplined at first, had really become so thoroughly disciplined hy 
the example of the Snider corps, that it was only necessary for me to 
give an order—they placed such entire confidence in me after having 
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gone through so many difficulties with me and having got out of those 
ditheulties with so little loss, that it was only necessary to give an order 
and they instantly obeyed it. I called the men together and spoke to 
them. I said, “ weare in a dilemma, but you have often been in dilem- 
‘mas with me, and we have always got out. Now is the time for you 
‘to show whether you are men or not. It was only a day or two ago 
‘in the battle of Masindi that you, ene hundred, beat something like 
‘eight thousand. Now you will have to fight every day. You will 
‘have to march through grass that we came through some months 
‘ago, now it is ten feet high, but then it was only up to your breast, 


and you will have tg fight every inch of the road. Every man will 
‘carry a load; we must have merchandise to, pay our way with 
‘when we arrive at the river.” You must have money of some sort in 
Africa. J arranged the march in this way. The advance guard was 
led by a most excellent Officer, Colonel Abd-el-Kadir, with sixteen 
Sniders; they carried no luggage, and he, of course, had a bugler. [ 
came next, in charee of all the ammunition, with Lieutenant J. A. 
Baker, R.N., and Lady Baker close behind me and my servants, and 
ten Sniders and a bugler. The rear guard was commanded by a 
Captain with 16 Sniders, all admirable men, and the few Sniders that 
were left afterwards were interspersed along the line armed only with 
muskets. I made an arrangement with my men, ‘In case you are 
‘ attacked by an ambush on both sides of the line, every alternate man 
“isto face right and left,’ so that they could open a line of fire to 
right and left immediately. The men were a little nervous the first 
two days, and they had reason. to be. We were attacked by enormous 
forees, and how it was that they. did not overwhelm us I cannot tell, 
except that they were so thick together that the bullets must have taken 
frichtful effect in the high grass, Moreover, there happened to be some 
double-barrelled breech-loading elephant rifles which carried eight 
drachms of powder and a picrate of potash shell, which would leave very 
little of a man if it exploded on him. It also made a hideous noise, the 
report of the shell beine rather more than the report of a rifle. J 
always noticed in a hot attack when the lances were flying about in 
the most unpleasant manner, that whenever these picrate of potash 
shells were fired, some great effect was produced. We had to fight in 
this way, marching 14, 16 or 10 miles a day, sometimes through 


swamps, always through this fearful grass. We had to fight for seven 
days from morning to mght, never seeing the enemy, but all through 
ambusecades. The difficulty was to convey the wounded. There were 
only two horses, which were loaded like camels with luggage. My wife 
had to march on foot during the whole of the work. ‘There was only 
one donkey which was a spare animal, he was carrying a wounded man, 
and stil] l am happy to say | Zot through and never left one wounded 
man in the hands of the enemy. Iam quite sure if it had not been 
for the discipline of those troops, no force of that small number could 
possibly have got through; but they observed a most admirable 
discipline from the commencement of the march to the end. Although 
it was impossible to see more than five men in front and an equal 


number behind, on account of the high grass, still of course we kept 
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up communication by bugles. If it had not been for the bugle in the 
‘ear which always sounded “halt’’ when a man was wounded or 
perhaps some woman was tired or had to shift a load, our line would 
have been cut, and if so, there would have been an end to everything. 
At all events I got my men through. I made an alliance with a very 
powerful chief and left sixty men with him. He quickly drove the 
whole of the enemy out of the country. The Sheik Rionga now reigns 
as representative of the Government. 

I was anxious to find out where the unfortunate Major Abdullah, with 
his hundred men who were to have been massacred in the grass, were, 
and I determined to take my “ forty thieves” and to leave the sixty men 
with my newally. I determined therefore immediately to push back to 
Katiko, and see what had become of Major Abdullah and my detach- 
ment. Istarted,and having crossed the Nile, I met men who had been 
sent by the chief of the country to implore me to come immediately, for 
the whole of the slave-traders had intrigued against me. They had heard 
that [ had been massacred. These slave-traders therefore intended to 
collect together to attack the hundred men under Major Abdullah, to 
massacre them, to take all the ammunition and effects, and to spread 
the reports (which came to England) that we were “already murdered 
“by the natives.” We marched as fast as we could, and passed through 
78 miles of wilderness. When I arrived within ten miles of my station 
in this lovely paradise, Fatiko, [ came to a village where the natives 
had collected, having heard of my intended arrival. The chiefs 
laid their case before me. They said, “If you are a Government 
“why do not you protect us. You offered us protection, and 
‘we have sworn allegiance, but you have only left one hundred 
‘men to represent you, and we are pillaged and murdered by 1,100. 
‘“ Now we believe in you still, but show us your power to protect 
‘us.” On the following morning I started early, and when I ar- 
rived at Fatiko I was like one risen from the dead. I found the de- 
tachment there; for the Kine’s arrangement to murder them had 
failed ; they had only killed eleven of my men on the march. Instead 
of keeping quiet and carrying out the King’s orders, they got into a 
squabble with my men, and the plot broke down before the appointed 
time. J found the major with his detachment and all the matériel 
quite safe. No sooner had we embraced, than a withering volley was 
opened upon us from these scoundrels of slave-traders, who were in 
camp 270 strong, no more than 90 yards distant. Seven men were 
knocked down immediately, and we should have lost a large number, 
as the men, being dressed in scarlet, were a fair mark, and closely 
packed together. However, my “ forty thieves” were not pleasant people 
to fight with; and the instant the attack commenced, it was only 
necessary to sound the advance with the bayonet, when the forty, 
leading the charge, broke up the 270 rebels, and in fact crushed 
them at once. In rebellions, | do not like hanging people after 
the fight is over; but at the same time, when troops are called out to 
act, | think it is as well to let them act thoroughly, and not to sound 
the bugle to “ cease firing’ until a severe lesson has been given. I was 
determined, as this rebellion had commenced, that the bugle should be 
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perfectly silent until T shonld sound “the assembly,” and therefore the 
tight continued. Out of 270, 141 were left dead upon the field, and 45 
were captured as prisoners, 296 cattle were taken, and a number of 
donkeys, the latter being a most valuable prize. This was a very fortunate 
affair, because it almost terminated the expedition. It raised the 
Government troops in the eyes of the natives, and drew them towards 
the Government at once; and from that moment I really had very 
little difficulty. If T had wanted 50,000 men [ only had to hold up my 
hand. [ arranged with them that they should not attack the other 
slave-traders, but IT so managed that [ formed an irregular corps of 
300 of the best of these people, and drove the rebels entirely out of 
the country. Some of the slaver chiefs were shot during that action, 
and altogether it was a victory, not only physical but moral. The 
whole country was at peace, and the delightful reward was, that after 
so many difficulties, it was not only peace, but perfect prosperity. | 
established a corn tax, and the natives paid it with the greatest good 
will. When I left, they were cultivating an immense country. 

To show the difference of command, I had sent for reinforcements to 
Gondokoro, 160 miles distant. 300 men were coming up to meas rein- 
foreements through a country which I had passed through without firing 
a shot. The worale of my men was pertect, but these 500 new men, 
during their march with an Egyptian Colonel, actually got into a row 
with the natives on the road, were defeated, and lost thirty men killed, 
and all their arms and ammunition taken; thus all the good work 
that I had done, appeared to be destroyed. When [ returned, [ fully 
expected to have had to fight my way back; but the natives never 
attacked me. I marched throtgh the country, as I wonld march 
through London, in fact without being jostled. 

Throughout the late expedition I have been ably assisted by Lieut. 
J. A. Baker, R.N., who has upon all occasions upheld the reputation 
of the noble service to which he belongs. 

Your Royal Highness, I have aiready trespassed too much upon the 
time usually permitted, but having given this simple and _ short 
description of some incidents that have happened, believe me, I do it 
without the slightest presumption, trusting that out of so much déhiris 
of matter, those who are practical, and belong to the military profes- 
sion, may perhaps find one or two grains worth collecting. 

The CHatrman: Sir Samuel Baker and gentlemen, I am sure that Tam 
expressing the sentiments of this large and important meeting when | 
say, that we highly appreciate the very able manner in which you have 
brought to our notice in a very short period so many interesting 
details in connection with the duties upon which you have been en- 
gaged. There is nobody in this room, there is nobody in this country 
who does not rejoice to see you amongst us once again, and able to 
give us an account of the very extraordinary power which one man 
has had over such vast hordes. all of whom, as far as I can make out, 
were originally disposed to take anything but a favourable view of 
the leader sent amongst them. Now, gentlemen, there is one point 
in all this which I think gives us great hopes for the future. We 
have dealt to-day entirely with the great undertaking which you, 
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Sir Samuel Baker, have brought to so successful an issue; but we 
cannot divest our minds of the fact, that we are at this moment 
engaged in some serious difficulties somewhat similar to those which 
you have just described. We know what one Englishman has done 
under those circumstances. I think we may have confidence that 
not only one, but many Englishmen, will endeavour as far as 
possible to emulate the doings of our distinguished traveller. This 
gives me confidence that we shall not have to deplore anything in 
the shape of failure. On the contrary, I look hopefully to the future ; 
and although no doubt the difficulties we have to contend with are 
great, | am satisfied that we have had in our day and in our history 
many such difficulties that Englishmen have overcome, and I believe 
the Staff, the individual Enelish Officer and the Hnglish soldier are 
quite as equal to the occasion, as they have been before. What we 
have heard to-day satisfies me that that will be the result. I think we 
ought to have implicit contidence in those who serve us in various 
parts of the world. We know what has been done in India, and what 
an empire we have founded there. Why should we be afraid that we 
cannot do now what history tells us we have done before? Prompted 
by that spirit of enterprise, by that spirit of honesty and straightforward- 
ness which has characterised your proceedings, I am sure that the 
Government of this country will be able to bring to a satisfactory issue 
those difficulties in which at this moment we happen to be engaged ; 
| therefore feel most grateful to you for having brought this sub- 
ject so specially to our notice. IL only regret that many of the valuable 
hints which you haye been able to instil into the minds of those who 
are sitting round you, cannot be at once carried to a distant land, there 
to be made use of, no doubt with great advantage, where now they are 
so much required. When | say this, it must be clearly understood 
that I give the fullest credit to those who are on the spot, and whilst 
L see what can and has been done by so distinguished an individual as 
the one who is now amongst us, I feel confident that there are others 
who are willing, ready, aud quite equal to follow in his footsteps. 
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Monday, December 22nd, 18735. 


Genera SIR WILLIAM J. CODRINGTON, G.C.B., Vice-President 
of the Institution, in the Chair. 


BRITISH TROOPS AND SAVAGE WARFARE, WITH 
SPECIAL REFERENCE TO THE KAFIR WARS. 


By Colonel Gaw ter, late 73rd Regiment, formerly Military Magistrate 
with the Kafir Tribes. 


A GREAT many lectures have been delivered here and elsewhere on 
strategy and tactics in regular warfare, but, so far as I know, until 
Sir Samuel Baker delivered his admirable lectures, nothing of the 
kind had been attempted on irregular warfare, although, owing to our 
wide and scattered empire, and our constant contact with uncivilised 
races, there is no nation more ‘constantly involved in little wars than 
ourselves. 

No one who heard Sir Samuel Baker’s lectures could fail to have 
been struck with the great difficulties he had to contend against, and 
how much more serious was his work, in having (beyond a dozen or so 
Europeans) only native troops to depend upon. I know well the 
loneliness of the feeling of being in command of people not of one’s 
own blood, when they compose the bulk of one’s force instead of sup- 
plementing it, and when in addition to other anxieties one knows that 
the courage, sympathy, and loyalty of the force is very evanescent and 
ready to take wing at very little provocation. 

These I say were among Sir Samuel Baker’s difficulties, and he 
proved himself equal to the occasion; he also illustrates the truth 
of an observation (at any rate in savage warfare) that the best sports- 
man makes the best soldier. 

The task before me, however, besides endeavouring to show the 
principles of savage warfare, is to point out how far the British soldier 
is capable of competing in that line, from experiences drawn principally 
from the last Katir War. 

Before engaging the enemy, however, I will glance over a few prelimi- 
naries. In modern regular warfare, I need scarcely remind anyone, an 
immensity of science is brought to bear, and the army that is bes 
equipped and provided, ought to win; but on the other hand, its 
requirements are enormously increased—commuunications must b 
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good and supplies handy to give that expensive and elaborate m..chine, 
a modern army, rapid development of its powers and full weight. 

Herein often lies the difficulty of dealing with an uncivilised enemy. 
He generally oceapies a poor or difficult country where your scientific 
appliances are an encumbrance, and even parts of your system unsuit- 
able, and he thus considerably reduces the odds against himself, and 
the war, for the first part at any rate, isa mere trial of the animal 
instincts and physical abilities of one race against another; your time 
and labour are consumed in surmounting the difficulties of the country, 
in proportion to the impedimenta and novelties that you choose to carry 
with you. 

On the other hand, an enormous amount of time and money is saved 
in proportion as an army in such a country is able to divest itself of all 
impedimenta, except what are absolutely required to keep up supplies 
of food and ammunition and to maintain its health. An uncivilised 
country cannot be made to receive all at once the appliances that 
could be made use of in w civilised country ; and to crowd an endless 
variety of stores into a country where the landing and storeage room, 
means of transport, roads or footpaths are too limited to receive them, 
tends either to a waste of money and much destruction of stores which 
are in everybody’s way, or to the prolongation of the operations until 
the country is made fit for their utilisation.* 

For the ordinary operations of savage warfare, artillery is not re- 
quired. It is useful for the defence of camps. 

In New Zealand, guns were valuable in attacking some of the for- 
midable pahs. 

In the Himalayas [ took two howitzers with me, but only because 
the mortars whieh I had sent for had not arrived. I wanted these for 
the attack of the very formidable positions which frequently occurred. 

In the Kafir War, guns were of little use, except in attacking cer- 
tain strongholds, and in Basuto land. 

Savage warfare consists for the most part of skirmishing’ over diffi- 
cult country, bush or rocks; and guns are only of use, when the enemy 
crowd together in a position, which is not often the case. Guns, 
moreover, confine your movements to the good ground and main roads, 
which the savage as a rule avoids; and in a dense country there really 
is not scope for a gun, and rockets do all the frightening that is ne- 
cessary, and are more portable. 


On the subject of tents, | think, if the season be not rainy, and if 


the count I"\ afk 


rd the means, it is better to let the men bush it. Sir 
Samuel Baker’s suggestion quite coincides with Cape experience; each 
man should have a hatchet, and two or three can knock themselves up 
shelter against all but very heavy rains. Indeed we were out for six 
weeks at the Bashce in the Kafir war. It rained the whole time 
heavily, and the men had no shelter but what they knocked up for 
themselves, or a patrol tent improvised out of one man’s two blankets, 
which two others shared with him. Officers had patrol tents. 
This was a note made during my expedition in the Himalayas in 1861. 

+ Hale’s rockets can be fitted with bursting shells, and the 24-pounders attain a 

range of 7,000 yards. 
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When I assumed command of a field force in the Himalayas, one of 
the first things I sent for on arrival at Darjeeling was hatchets, and 
they did not arrive a bit too soon. The 6th Royals arrived at the 
barracks at Sinchal at nearly 8.000 feet clevation—dreadfully cold, 
and snow was on the ground. The wood contractor failed to fulfil 
his contract, and the men, though surrounded by a magnificent forest, 
vere perishing in the midst of pienty for want of axes to ext it with. 

On the subject of arms :— 

In a country of dense jungle, or where the enemy only fights in the 
bush, I coneur with Sir Samuel Baker that the breech-loading smooth 
bore, which will carry the old musket ball and six to eight slugs, is the 
best weapon, and a proportion only of rifles ; but I do not attach sufficient 
importance to it, to advocate a change of armament for regular troops 
ent on such service. Local corps do well to consider such matters. 
The Cape mounted Police were armed with a double barrel, one smooth 
and one rifled. In open countries, as Basuto land, the long range rifle 
is indispensable. 

On patrol during the Kafir War, the men, besides their blankets, 
repeatedly carried three days’ biscuit and groceries, so that the 
sluughter-cattle and Officers’ pack and ridine horses formed the sole 
impedimenta. The men also carried groceries for ten days and biscuit 
for three, and the balance of the biscuit was ecarricd on pack mules 

-one mule carrying the biseuit for about 30 men for the remaining 
ven days. 

This leads me to the subject of horses and mules; and in this also I 
concur with Sir Samuel Baker on the desirability of having at least a few 
mounted men even ina dense jungly country. Apart from any fear which 
some savages have for horses, it is most important to have a small 
body of men that can move rapidly ; and I have seen very few jungle 
paths in the Himalayas or the Cape, where horses could not be ridden. 
{t is also most desirable that Staff and Regimental Officers should be 
mounted; the former certainly, and as for the latter, their work often 
only begins when they reach camp. In the early days of Natal, before 
he tribes had settled down, the 45th Regiment which was stationed 
here, had one company mounted. I don’t know why horses are not 
supposed to live on the Gold Coast, but, if it be that the rank grass is 
unsuitable, it might be got over. In parts of the Himalayas where 


there is no grass, horses. cattle, and goats live luxuriously on bamboo 
leaves, and bamboo seems to abound on the Gold Coast. 

[ was glad to hear that a portion of the European force in the 
Ashantee expedition would start from Accra, which is a route well 
suited to a European force. It is five days longer, but horses live there, 
and they might therefore have mule transport. Moreover, it starts at 
once with an elevation of 1,600 feet, the climate is healthy, and Kuro- 
pean vegetables are procurable. 

This properly is a branch of strateg 
two, for in savage warfare, strategy is just as important as in regular 
warfare. The first point in strategy is to discover wherein, like 
Sampson’s secret, lics the strength of the enemy, and his power to 


‘yon which [ will say a word or 


maintain the war. 
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Savages have so few impedimenta that they are as slippery as eels, 
and their system consists chiefly in evading your blows, and in adminis- 
tering what may be described as mere stings. The real gravity of 
the war, is the expense attendant on its long duration, and the great 
labour and hardship for the troops. 

In Sir Charles Napier’s campaigns against the hill tribes in Scinde, 
certain wells of water, a stronghold named Trukkee, and their cattle 
and camels, were the enemy’s tender points. The enemy were gradually 
forced into Trukkee, and surrendered when they found it turned. 

It is more difficult, however, in a country like Kafirland or Ashantee, 
to ascertain their tender point. 

In the former country, the enemy’s cattle is one object; but the 
climate is good, and he can live without shelter. There are plenty of 
streams, and numerous difficult localities where he can hide; and this, 
when the enemy’s country is backed by tribes with whom we have no 
quarrel, but who, ignoring the duty of neutrals, allow our enemy and 
his cattle to take refuge with them, is embarrassing. 

The best system under such circumstances is rapidly to seize by 
forced or secret marches, if practicable, any passes or lines of retreat, 
and to sweep the country, in columns of from 300 to 500 men, operat- 
ing in connection with each other on parallel or convergent main lines, 
upon some obstacle, as the sea, a deep river, or towards more favourable 
ground, as open country ; for concealment is really the mainstay of the 
savage. 

In the Kafir War of 1850—3, we commenced with an inadequate 
force to patrol the country in a desultory sort of way, and we had also 
to keep numerous posts provisioned. The Kafirs would amuse them- 
selves by attacking the troops whenever they saw that they were encum- 
bered with anything that they could not well leave. On other occa- 
sions they would yield as the troops advanced, but follow up with 
vigour on flanks and rear, as soon as want of provisions made it neces- 
sary for the troops to return. 

As our force was increased, patrolling thus, from towns and posts, 
forced the enemy into strongholds, as the Amatola Mountains, the 
Waterkloof, and Fish River bush; and when large numbers were 
congregated in such places, battues were organised, or camps esta- 
blished in them, and waylaying resorted to; we also prevented their 
cultivating anywhere. Sut although battues, patrolling and way- 
laying were generally well managed, it was desultory, and I did not 
see a good combination of them all by the whole force acting in con- 
cert on some definite plan. 

In Ashantee, I am inclined to think that, though their dwellings are 
temporary and their baggage light (though not so light as that of 
Kafirs), the enemy will hold more together, and will give better oppor- 
tunities for inflicting blows; and I think we may reasonably hope that 
the war will not degenerate into that most difficult and unsatisfactory 
sort of guerilla warfare, i.c., the action of small parties of the enemy 
independent of each other, living anywhere, and fighting or annoying 
us when they like and where they like. 

From this we see that anything which will draw a savage enemy 
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together, is in our favour, whether it be a stronghold, as in parts of 
Katir land (so lone as it is not of too great an extent), whether it be 
a New Zealand pah, or whether it be an attempt at organisation on the 
part of the enemy; for their being drawn together furnishes us with 
the opportunity of delivering @ Llow. 

Savages by attempts at organisation, generally render their move- 


ments comparatively heavy. 


I now come to the main point of the present lecture, viz., to show 
how far the British soldier is able to compete with the savage in bush- 
warfare. 

A Kafir war, like most other wars with savages, in its tactics or 
details, may be described as a war of stratagem. From inferiority in 
weapons and organisation, the Kafirs, like other uncivilised races, are 
unable to meet a civilised force face to face. The introduction of 
breechloaders has made this still more apparent ; and, whatever difficulty 
there may be in catching the enemy to administer a blow, a party of 
100 Europeans with breechloaders should now be perfectly sate against 
enormously superior numbers of savages, unless, of course, the latter 
possess themselves of similar weapons. 

Kafirs are individually brave, and devoted to their chiefs, but like 
most wild animals, a few will often make a much better fight in propor- 
tion than larger numbers. You may chase a herd of buffalo with impu- 
nity, as long as your horse will last, but put up two or three old bulls, 
and they will provide you with occupation. 

[ may mention as an instance of courage and devotion, that a small 
party of my Kafir police, under Colonel Colley, had attacked a noto- 
rious old warrior and bandit, named Tola, who, with his three sons, 
and some dozen others, returned the charge, and followed them up 
fiercely. The police havine sent for a reinforcement, taunted the old 
fellow whenever his party showed signs of giving up the pursuit, and 
thus drew him on. The re-inforeement arrived, Tola and his three 
sons were killed, and his men fled, except one old counsellor, who stood 
alone. He received a call to surrender by wounding with an assegai, 
the policeman who made it, saying, “T left my kraal with my Chief 
this morning, and will not return without him.” He fought desperately 
until he was killed. 

As a rule, however, selfishness and want of discipline, make the 
individual savage generally feel that he bears the whole brunt of the 
battle. His comrades are of little account; he does not rely on them. 
Hence each man looks out for himself, and decamps when he is so 
minded. 

In the war of 1850—3, the Kafirs were well supplied with arms, of 
which a great many were percussion, and they were tolerably supplied 
with ammunition. 

To induce a savage to fight, it is a sine gud non that he should have 
large odds on his side, and that he should be tree to withdraw when he 
pleases. The odds are of course in his favour if he can carry on the 
fight from under cover, while his foe is inthe open. His fondest wishes 
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are therefore thoroughly gratified by any Officer who, when attacked, 
keeps his men outside the bush, as on the path, or in the open. 

The only effectual plan is to dash at him and unearth him at once; 
Ist, because, like many better troops, he does not desire close quarters ; 
2nd, because his party do not actually count on more than their first 
volley. If that fails to confuse his enemy, or make him pause, his 
scheme is frustrated, and he has no discipline to enable him to arrange 
another in time. 

His volleys are generally delivered at 80 yards and under, and for 
troops to pause at one of them, or anything but a forward movement, 
is to prolong the fight and multiply the risks. Kafirs and Hottentots 
were often cool enough, after delivering their shots from the edge of 
the bush upon the troops approaching it, to lie still to observe the 
efiect. If the troops halted and took cover, the Kafirs were quite equal 
to keeping up the engagement, and took their shots deliberately as any 
man showed. But if the soldiers dashed straight at them, they dis- 
appeared at once, often with loss; for the soldier’s eye soon becomes 
accustomed to the moving branches and twigs indicative of a retreating 
nigger, who gets more bullets after him than he likes, and becomes 
very shy of ever waiting again to observe the movements of a foe, who 
he knows, will come straight at him. 

British soldiers can go through anything through which a Kafir can 
vo. ‘They may have to leave bits of their clothes behind on the thorns, 
but if so, the Kafir leaves bits of his skin. Soldiers soon leave off the 
regulation attitude, and learn to duck and twist and tear through the 
more yielding portions. There is no occasion to dash through the 
middle of a thorn bush; although on one occasion, on the coast near 
the Bashee, where the bush is stunted and thorny, with strong boughs 
only about 18 inches from the ground, a sergeant of my company 
ran a Kafir into it, crawled after him and pulled him out by the 
leg. 

As to the advisability of a line of skirmishers, who are coming across 
the open towards the edge of a jungle, firing into it whether they see an 
enemy or no, I have a word to say. In the Kafir war a very excellent 
and brave Officer adopted such a system in his regiment, but in what 
| may call slow time and in close order, which was fatal. He formed 
line in the open within 80 yards or so of the bush and fired volleys 
into it. The Kafirs and Hottentots lay close, and after each volley rose 
and took their shots with sad effect. The commanding Officer and 
several men were killed. 

[ see no objection to a few men, of a line of skirmishers who are run- 
ning towards the bush, discharging their rifles into it, as if they saw the 
enemy, who, if he be there, will think that he is discovered and will 
run, but the forward movement must be unchecked and as rapid as 
possible. My experience, however, is that the men will do it in spite 
of orders, and will always declare that they saw an enemy. To sanction 
the practice would render it intolerable, and the men would hang back. 
To discountenance it strongly, just reduces it to reasonable limits. 
Musketry instructors, however, must not lament over bad shooting 
and numbers of rounds expended when there lias been no enemy to hit. 
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Of stratagem, waylaying and surprises are the commonest forms. 

The Kafirs were two or three times very successful in waylaying 
large bodies of troops. I will mention one instance,—the Bomah 
Pass,—not as a specimen of waylaying, for there was a mixture of 
treachery, but to show how we might have acted. 

Although a sergeant’s party on escert had been waylaid and mur- 
dered, Sir Harry Smith had not yet proclaimed war, and Sandilli was 
the only Chief who did not obey Sir Harry’s summons to appear, and 
he only pretended to be afraid. 

Sandilli was in the Amatola Mountains, and a large camp was posted 
to cut off his retreat to the Kei, and a patrol was ordered by Sir 
Harry Smith to move from the other end through the Amatolas, not to 
fight, but as a military promenade, to intimidate him. So much was this 
the case, that the men were not allowed to loosen a single packet of 
ammunition. The whole of the country was difficult, and there were 
only footpaths. The force consisted of a large number of Cape Corps, 
Katir police, and I think six companies of European Infantry, includ- 
ing one company of the 73rd. There were the Officers’ packhorses and 
two packhorses with spare ammunition. The troops breakfasted about 
half a mile from the entrance of the Bomah Pass, and several Kafirs 
and their women came in selling milk in a most friendly way. After 
breakfast, the force moved into the Pass. The footpath, which was only 
wide enough for single file, was through very dense bush,—trees and 
underwood,—with large rocks here and there by the edge of the path. 
There was a precipice to the left, and the Keiskamma river flowed 
about 60 yards down on the right. The river was unfordable just 
there, or at any rate fording was very difficult. The length of the Pass 
properly so called (7.e., the densest part, having the precipice on the 
left and the river on the right) was a little over a mile. The company 
of the 75rd was in rear, and when the Cape Corps had just got out at 
the other end, the rear guard was entering. So far all went well, and 
there was a momentary pause. Presently a shot was heard, then two 
or three. Then word was passed down to loosen one packet of ammu- 
nition but not to load, and afterwards to load but not to fire. At the 
first shots, the men came down on one knee and remained perfectly 
steady, and anything might have been done with them; but those 
were the days when company Officers dared not act without orders, 
and the Officer commanding the infantry was a mile off, and could not 
possibly estimate where the tail of his column was. Firing continued 
and was returned, and presently a bugle sounded from the head of the 
column ‘‘ the advance” and “ the double.” If the bugle meant that the 
men were to face their foes and advance, all the Kafirs would have 
been swept into the river if it had been acted on, and there would have 

been no Kafir war; but it was understood as an order to proceed, and 
the tail of the column had the whole Pass through which to run the 
gauntlet. All the packhorses that had not already emerged from the 
Pass, including the two with ammunition, were lost; but only ten 
soldiers were killed, so busy were the Kafirs in looting the pack- 
horses. 

This is not a fair specimen of waylaying, as it was mixed up with 
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treachery, and the foree was unconsciously led into a trap; but I 
mention it to show what might have been done. Some months later 
the 75rd marched through the Pass, und my company moved without 
any difficulty from one end to the other in skirmishing order through 
the bush, with one flank on the river and the other under the precipice. 
(Since then a good waggon-road has been Criven right through the 
Pass, and the Amatolas are no longer « stronghold.) 

Should an Officer by accident or neglect ever find himself in such a 
position, the only safe plan is to dash straight at the enemy. Keeping 
on the footpath, and firing as you moved along, might clear long grass 
or mere underwood of men sfaiding in it; but if those were your 
tactics, Kafirs are quite cool enough to lie down within two or three 
yards of the road behind logs or stones, quite concealed, and the force 
would run the gauntlet past them, and its fire would go harmlessly 
over the enemy’s heads. Moreover, your own men going along in single 
file would not know when the danger was passed, and the firing, which 
liad been provoked by perhaps a dozen of the enemy, would be kept up 
for a mile or two. 

Supposing, moreover, that you got through the Pass without loss, 
what effect would such proceedings have on settling the campaign ? 

The object of a campaign must consist of something more than seeing 
how often you can run the gauntlet past an enemy. 

In my humble experience, the dash of those nearest to it, straight at 
the ambuscade not only scares the enemy at the moment, but gives him 
a lasting respect for you. 

But (excluding an affair like the Bomah Pass, which was partly 
treachery) I will lay it down as a rule that a British force should never 
be surprised either im camp or on the march. 

In the Himalayas, | always reconnoitred im small parties in all direc- 
tious to long distances, and frequently by night. On such expeditions 
the parties should notice all sounds and footmarks, and should be on the 
look out for anything that could indicate whether anyone had been in 
the neighbourhood recently. . 

There is nothing so foolish as to go to sleep without knowing 
whether the enemy may not be within half a mile of your sentries. 

On the march by footpaths through a dense country, half-a-dozen 
men at from 50 to LOO yards in front and the same in rear, will serve 
the purpose of advance and rear guard ; flank patroles should move if 
possible within the bush, but sometimes this, owing to the underwood, 
would be too much of an undertaking. In this case the leading file 
must turn to the right, get as far as he can into the bush, kneel and 
look well under the bushes; the next file in about five paces turn 
to his left, the next to his right, &e. Thus the whole force is inverted, 
and extended on both flanks at ten paces; as the rear guard approaches, 
the files rise in succession and close by sections, moving along between 


halted sentries. Iam told that something similar is recommended in a 
work by Marshal Bugeaud, and I think Sir Samuel Baker practised 
it; but I first saw it done in 1851 by Colonel Eyre, in going through 
a ravine in the Fish River bush, where a large number of another regi- 
ment had been killed two or three days previously. 
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In going through nasty places, it is quite possible that you may be 
followed up, and seriously annoyed, and it is surprising what a 
tendency there is under such circumstances fo hurry. Discipline, how- 
ever, is something to fall back upon. A little ready action should be 
taken to meet immediate necessities, and to gain time to make more 
suitable arrangements. 

On one occasion we were leaving the Amatola basin by a footpath 
through an intricate bit of country, commanded more or less on all 
sides from slopes covered with dense forest and underwood, from which 
flank patrols could do little to protect us. The Kafirs were following 
us up on flanks and rear, and there seemed a disposition on our part to 
move more quickly than Colonel Eyre thought dignified. He, more- 
over, was evidently anxious. ‘T'o recover himself and restore coolness, 
he gave the order, “ halt, lie down and smoke your pipes.” ‘The men 
lay here and there by bushes and rocks facing in all directions. The 
exultation of the Kafirs vanished, and in a few moments of compara- 
tive quiet, Colonel Eyre devised an offensive movement upon them. 

Against an uncivilised enemy, surprises ought to be more practicable 


than against the civilised. The savage has not the system, sense of 


duty, or persistent energy, that British troops should have, nor is their 
work supervised. And it may be laid down as a rule that, if the sur- 
prise is complete, their rout should also be complete, because they have 
no discipline to fall back upon, /.c., when their first arrangements are 
broken through, they have not the power to rally; but this supposes 
that a surprise means something more than a momentary fright. It is 
the difference between winning a victory, and making use of it. It is 
not sufficient to creep stealthily up to an enemy who is sleeping or 
feeding, and merely startle him. Don’t then imagine that you have 
won a victory! ‘To advance with a British cheer is a grand mistake. 
I once fell into it myself when, with a party of Umhala’s Fingoes (a 
race inferior to, and in subjection to the Kafirs), | went to surprise a 
kraal. We had done our night work beautifully, and in the glimmer 
of the morning could just distinguish the doomed kraal 150 yards off. 
The rush commenced, and, as the Fingoes went skimming swiftly over 
the dewy grass, I gave a shout of exultation when within a few yards 
of the huts. The enemy bolted out of their huts into the opposite 
bush, and then turned round and shouted the war ery in return, and 
to some purpose, for I was not prepared to follow them up, and in a 
quarter of an hour we had to make our way back again with the whole 
country side after us. 

I made two deductions after this mishap, upon which I acted ever 
after. 

Ist. When you intend to surprise an enemy, do not reveal yoursel/, 
but go on quietly and coolly completing your plans until the enemy 
finds you out. More correctly, the object should never be to surprise, 
but to entrap. In the case I have quoted of myself, the party was 
rushing forward silently to place themselves some over the doors of the 
huts, while others would have oceupied the bush beyond. My shout 
startled the enemy certainly, but he gof away, and, as I was not pre- 
pared to follow him, he rallied. 
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In an ordinary attempt of the kind, on a place surrounded by bush, 
as soon as if is observed, parties should creep silently round to the 
right and left, keeping just within the edge of the bush, and they may 
sub-divide themsclves again, to waylay any paths or occupy any 
favourable points on the opposite side by which the enemy is likely to 
run. When a few minutcs have been allowed for them to get into 
position, if the enemy be still undisturbed, a strong party may run 
silently up to the huts; three or four men with bayonets fixed to every 
door. 

If he should still remain unconscious, the form of introduction 
might be an embarrassing point, but I confess [ think | should gently 
explain the situation to him, and ask him to surrender. 

2nd. The second deduction is, never to undertake a morning’s job 
without being prepared (with provisions, &e.) to spend the night from 
home. It is just after the surprise that the real work is likely to 
begin, if you have failed to entrap him, and you should be prepared to 
follow him up, or at any rate to assume the offensive if he should pre- 
sume to follow and harass you on your return home. 

This was the most annoying part of three-fourths of the patrols 
during the early part of the Kafir war. The troops were tied in their 
movements, and were bound to certain directions and to reach certain 
points. The Kafirs quite appreciated this, and harassed the flanks and 
rear. 


We now come to waylaying and reconnoitring, and a few of their 
details. 

This, in bushy country especially, is best done by small parties of 
from a dozen to thirty men; sixty men would be very large, and in a 
dense country, unwieldy and unnecessary. 

British troops are very apt scholars at any exciting work. There 
may be some obtuse, clumsy fellows, who can never learn to speak in a 
whisper, or to tread lightly, and who, over: rough ground, or among 
tangled creepers, are always tumbling about, and making a row, but, 
as a rule, nine-tenths of the men are the very best material you could 
desire. They must learn to move along silently, all eyes and ears; a 
sort of stealthy stroll is the best pace for the purpose. Hyes should be 
on the bush, to mark if any branches, twigs, or creepers have been 
disturbed by anything going in or out; on the ground, to detect any 
footmark ; and experience will soon teach men to decide whether marks 
are old orrecent. As arule, in bush you obtain a better sight, and can 
see further by stooping and looking among the stems and trunks. At 
i noise, or rustling, or any marks, the party should pause and consider, 
not in a clump in the middle of the path, but edging sideways, quickly 
and softly, within the bush. They must consider whether the enemy 
is coming, or going, or halted, whether he has seen them, and, above 
all, whether from the marks, it is likely that one or more of the enemy 
have been already passed, lurking in the bush. 

It is impossible to enter into all details. To be all eyes and ears, 
perfect silence, and concealment, whether vesting or on the move, form 
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the pith of it all, and experience finishes the education. Ready wit in 
hitting off good plans, so as to make the most of the situation, is a gift. 

One or two general rules on waylaying may be given. 

Never waylay very near to the point at which you leave the road or 
path. If you have reason to think that an enemy is following you, 
quit the path at some favourable point when he is not in sight, and 
return within the bush, parallel with the path for several yards, to some 
point where there is good concealment, for of course if he were to come 
upon your footmarks, leaving the path, your scheme would be spoiled. 
This is acommon trick of the buffalo. He will run straight away, and 
on turning a corner so that you lose sight of him, he runs rapidly back 
for 200 or 300 yards within the bush, and charges you in flank as you 
pass. 

For similar reasons, when advancing to waylay, always leave the path 
and move within the bush parallel to it, before selecting your position. 

It the path be along the side of a hill, choose the lower side for your 
party ; Ist, because an wp-shot is best, particularly at night ; 2nd, because 
if you were on the upper side, the enemy would have such an easy 
retreat by dashing down through the bush on the lower side. 

No smoking should be allowed, but the men should have cold tea. 


or spirits and water, and some biscuit in their havresacks, and a bit of 


cooked meat or cheese. 

It isa good precaution, particularly for small parties moving in the 
neighbourhood of the enemy, or when returning from waylaying or 
reconnoitring, never to return to camp by the same route by which 
they went out. Besides enabling you to see more of the country, it 
upsets any plan the enemy may perchance have laid for you. When 
I was a magistrate with the Kafivs, when riding alone I was three 
times waylaid, but my sticking to this rule saved me. 

As to what may reasonably be endured: in the expedition across 
the Kei, in 185], the troops for a couple of weeks had, besides their 
coffee and sugar, only their meat ration and Indra corn. The biseuit 
had ran out. 

In my expedition to the Bashee with Kafirs, Colonel Colley and J 
lived for some days on beef and nettles, and I have been out for 48 hours 
with only biscuit, and I dare say there are many besides myself who 
could relate greater privations endured for the mere love of sport and 
adventure. _ 

From ainilitary point of view, these things read like bad commissariat 
arrangements; but no; on special enterprises you carry supplies with 
you, and abandon your communications, and, if you meet with more 
than you expected, it is better to use a little ingenuity and self-denial, 
and make a good job while you are about it, than to return leaving 
it half finished, because your supplies are short. 

I cannot dwell too strongly upon the importance of Officers and men 
rapidly acquiring a knowledge of the country and all its roads, foot- 
paths, villages, streams, &c., and, for this purpose, an efficient staff of 
tield sketchers should be employed in a country not already known. 
At the Cape we had an admirable map by Colonel Jervois, of a portion 
of the seat of war; and ata later period, my friend Colonel Colley made 
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a beautiful and minutely accurate survey of the country between the 
Kei and Bashee, but I fear that it is at present decaying in the Survey 
Office at King William’s Town. 

[ will now give a few specimens of the work of small parties. 

During the Katir war, when the power of the Kafirs was a good deal 
broken, and the Chiefs were lurking with comparatively small numbers 
in the densest parts of the Amatolas, Fish River, Waterkloof, and Kei, 
Colonel Eyre, with the 73rd and 43rd, had a standing camp in the 
Keiskamma Hoek, in the middle of the Amatolas. 

The Kafirs could not live altogether on nothing, so they always 
had parties out thieving, or bringing supplies of corn, &c., purchased 
among friendly tribes (although | was told by a Kafir after the war, that 
when acting as spy he lived for three days on his sjambok). Sandilli him- 
self was believed to be in the Amatola basin, and small parties in the 
Wolf Valley. Colonel Eyre detached my company, about 60 strong, 
to live in the bush on the Wolf ridge, and to draw supplies every three 
or four days from the main camp, and I had permission to doas If liked. 
If I had done nothing, I have no doubt that in two or three nights | 
should have been attacked. But I thought that if any fun was to be 
had, it would be while the ground was fresh. On the first evening I 
took a sub-division, and went along the ridge, about a mile, to above 
the Bomah Pass, and took 12 men down and posted them, to waylay 
it. As it was a nasty place, I promised to come to them at night, 
when my other work was done. J then went back with the remainder 
of the men to camp, and took out the other sub-division in the oppo- 
site direction, and posted three parties, two of 10 men, and one of 6, 
waylaying three different paths. It was quite dark, and I returned to 
camp with a few men. After dining there, I vent alone and joined the 
Bomah Pass party, as I had promised, but we passed a quiet night. In 
the morning I found that two of the other parties had made their bags 
of several Kafirs, and had captured two horses laden with corn. The 
corporal in charge of the smaller party had managed rather cleverly. 
The path was along the side of a hill, and his party was lying on the 
lower side. Several Kafirs came past, and he fired and then charged. 
Three or four’ Kafirs were killed, and the others dispersed. The 
corporal and his men kept together, got on the path again, and ran 
quietly down it for some distance, and waylaid again. The Kafirs in 
their turn began to feel for the path again, to continue their journey, 
and presently a single Kafir, acting as an advanced guard, passed the 
corporal’s party. They let him go by, and the others came along and 
got another volley and charge, by which two more were killed. A pri- 
soner, taken by one of the larger parties, told us of Sandilli’s where- 
abouts, and Colonel Eyre drew out his whole force at once, and 
enclosed a vast extent of country, but the news had also reached 
Sandilli, and he got clear out of the district. 

In 1852 the Kafirs had congregated in considerable numbers in three 
or four places in the Fish River Bush. This is a tract of low, intricate 
country, from three to ten miles wide and fifty miles long, through the 
middle of which the Great Fish River winds. It is covered with dense 
bush, and from the margins of the high ground come long and tortuous 
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ridges, forming necessarily numerous intricate ravines and valleys, afford- 
ing excellent concealment for large bodies of Katirs ; plenty of wood and 
water, and a few small, open, grassy patches where they could graze a 
few cattle. This place was their basc, and from these various camps 
they used to send forth marauding parties upon Lower Albany and the 
neighbourhood of Graham’s Town. Colonel Eyre was sent with four 
compani s of the 73rd and some Cape Corps to protect those districts. 
He formed five camps, from two to three miles apart, in select corners 
on the high ground above the bush. The Officers commanding these 
posts made themselves acquainted with every road and footpath enter- 
ing the bush between them and the neighbouring camps, and for long 
distances into the bush. Daily patrols detected if anyone had been in 
or out, and parties moving off at dark spent the night in waylaying. 
At first the excitement was great and the bags large, but the Kafirs 
soon thought it too hot, and made their depredations in other diree- 
tions. Then, without abandoning his line of camps, Colonel Kiyre used 
to send parties of 50 or 40 men off to long distances with three days’ 
provisions. ‘These used to remain during the day at a little distance 
from the path to be watched, under rocks or cliffs, leaving one or two 
men on the look out at the edge of the path. Near high, blueish rocks, 
or among very tall trees, fires might be lit, as the smoke loses itself, 
but among low trees or bushes the men were not allowed to light any 
tires by day or night. These parties had several successes, and the 
Kafirs abandoned the whole of the Fish River Bush that was within 
our reach. 

Sut it is not by single efforts that great results are to be obtained. I 
have often thought that if two other regiments had been spared for a time 
on the same job, posted in similar fashion to ourselves on the opposite 
side of the Fish River Valley, and above and below the principal Kafir 
laagers or camps, and if all had worked on the same plan in connection 
with each other concentrically upon the Kafirs, moving forward the 
camps and narrowing the circle gradually, waylaying, watchine, and 
patrolling, we might have settled more effectually in ten days, what 
took us three months, and the Katirs, instead of abandonine the place 


to maraud elsewhere, would have been caught. 
In my own district in Katir land, after the Chiefs had compelled 
their people to kill all thei: cattle and destroy their corn, those who 


banditti under favourite Chiefs; and the people who had opposed their 
Chiefs and had refused to kill their cattle, placed themselves under me, 


banditti, and I found that by watchfulness, patience, secrecy, and some 
hardship, the concentric action of small parties from a wide front (the 
extent of my district gave me a front of 30 miles towards the disturbed 
parts), was most effective, and we captured or broke up the whole of 
them. 

In the United Service Gazette [| read a journal of an Officer in the 
New Zealand War. He describes some excellent practice in waylaying 
and ambuscades, but these appear to have been from stationary posts, 
and their influence could only extend to a certain radius, beyond which 


did not die of starvation or go into the colony, broke up into knots of 


and with them I set to work to break up or capture these knots of 
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the troops must either be encumbered with supplies, or ran the risk of 
being: compelled to fall back, with the enemy harassing them. 

Such warfare in fact, to be successful, must be like driving game 
with a long line of beaters; but in their advance these beaters must 
be fed, relieved, supported, &c., and no gap left for the game to break 
throuch. 

Night marches are most useful and effective, though somewhat difti- 
cult to conduct when the route is by footpaths through bushy or intri- 
cate country. The men in rear stumble if the head of the column 
moves at an ordinary pace, and the march is often broken, A man 
falls, jumps up, and having lost sight of the man in front of him, runs 
ahead, misses a turn in the footpath, and those in rear follow him, and 
presently two-thirds of the force find that they are following Private 
Thomas Atkins, who has not a notion where he has got to. 

i did a vreat deal of night work in the Himalayas, and the marches 
were gencrally very successful; but on one occasion | found I had lost 
my tail, and went back. Presently I heard the voices of the lost ones, 
and waited a little for them, but they came no nearer. | went on 
to them, and found about twenty walking round and round a clump of 
bamboos. 

However, a slow, sure pace, a sort of sauntering, leisurely pace, fre- 
quent halis, say every twenty minutes, and a good Officer in rear, will 
always succeed, and in a climate where the night air is not likely to in- 
jure the health, night marches will be found most valuable. 

The principles herein laid down are those practised, by Colonel Kyre ; 
and by them the 73rd, though through the whole war and constantly 
out, suffered very trifling loss, and entirely escaped the disasters w hich 
befel many other regiments. 

As regards the reeent disturbanee at Natal, I don’t think much 
about it; but it is just one of those unpleasant occurrences which may 
arise out of a want of uniformity in our dealings with natives. . 

There is some discontent amone the Natal Kafirs at finding they are 
kept tighter in hand in Natal than in other places under British rule, 
and one Chief has resented it by moving off with his tribe into Basuto 
Land, without, | understand, paying his taxes. But Basuto Land has, 
1 believe, recently come under our control. 

The Natal Government tried te stop him, and occupied all the passes 
with very weak parties, but the Chief forced his way through, and 
killed two or three Europeans of the Volunteer force, 

[ think it was a pity that they tried to stop him. I realiy think it 
should have been considered a boon to get rid of such a man. His loea- 
tion cut up into farms, was worth more than the amount due. It would 
have turned the langh against him, and the other Chiefs would be very 





cautious about abandoning thei locations in a huff. Lt would even 
have furnished the retiring Chief with a letter of introduction to the 
authorities on the other side of the mountains, explaining that he was 
x very disagreeable fellow, who required looking after, and that they 
were quite welcome to him. 

Natal and Basuto Land are both open countries, very easy to work, 
and could be thoroughly managed in « short campaign by the mounted 
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burgher force, supported by a small foree of British infantry, but the 
operations should be conducted by a military Officer acquainted with 
his profession. 

The different Colonies or Governorships in South Africa would do 
well I think to compare notes or the native question, and as far as 
possible assimilate their laws and restrictions. 

The natives of Natal have hitherto been well conducted ; ‘but as a 
people progress in knowledge and power, we must, I think, give them 
more freedom, or they certainly will resent the continuance of a tight 
hand. - j 

The natives could not possibly maintain a war di Natal. They must 
retire on one of the neighbouring tribes and persuade them to go to 
war, but by the extension of the White Settlements, all these tribes, 
Zulus, Basutos, or Amapondos, are enclosed,—and_ a war properly 
managed on our part would very soon prove fatal to their inde- 


pende nce. 


The CuHarruMAN: The subject Colonel Gawler has brought to our notice, is one of 
course of very great interest at present, for the war in Kafraria was very similar in 
its details to what is now taking place in Ashantee. I dare say there are many 
or gentlemen here present who know the West Coast of Africa, and we shall 
be very glad to hear any remarks they may wish to make. 

Major-General Coniinson, R.E.: As no one seems inclined to follow Colonel 
Gawler into the bush, I will lead the vanguard. I have nothing to say particularly 
upon the subjeet of Africa, but I should like to put the subject before the Institu- 
tion in a more general way. In the first place, I think we must express our great 
thanks to Colonel Gawler for the trouble he has taken in putting this question before 
us in so clearand detailed a manner, because I believe it to be one of greater im- 


Otficer 





portance than people generally imagine. I suppose we shall all allow that we are 
t the end of our native wars, but, on the contrary, we appear to 


not by any means a 
therefore, the probability is that 


be really only just commencing to conquer Africa ; 
this discussion will be of great value hereafter to the British Army. Colonel 
Gawler has mentioned a great number of most valuable details upon the subject of 
! fare” in different countries, and I think we may gather that upon the whole, 
there is this one peculiarity which is almost certain to be found in every native 

dingly difficult for regular troops ; 





warfare, that the country will be probably exce: 
that easy and open country will be the exception ; therefore 
This question may be looked 





ose country is the style 
of country we must calculate upon and prepare for. 
upon from two points of view: first, the most effective and, therefore, the most 
economical way of keeping the peace on the frontier ; and, secondly, the effeet that 
bush fighting will have upon regular British troops. With rezard to the first point, 
native wars do not occur in that systematic and public manner that civilized wars 
do. They almost invariably originate in some trifling manner, and to a very small 
extent, which could probably be stopped in very many instances by a small body of 
eilicient troops or men expressly suited to the purpose. Such a body, for instance 
as has been raised in several of our colonies, like the mounted police and others of 

at description. I believe if there were a large number of that body located in 
our colonies, and on the different native frontiers where there is any liability to such 
an outbreak, it would, in very many instances, stop the larger wars, and keep a 
effective peace, us far as the settlers were concerned, upon the frontier. Probably 
the case that has just occurred at Natal is a case in point, where a good effective 
body of armed police will put an end to the question for the time being, and pr rhaps 
for ever. The second point is a more serious one for us, that of the effect of bush 
and I think it must be allowed that there is scarcely 


n 





fighting upon regular troops ; 


any native war in the history of the world, whether in America, Russia, the Cape, or 
I do not mean to say that it 


New Zealand, that has not been an unsatisfactory war 
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has not ended in credit to the troops, or that it has not produced peace, but it has 
been at avery much greater expense in men and money than the thing was worth. 
In that point of view it would be desirable always to have the assistance of a special 
body of men. Now, such a body of men was employed for some time in New 
Zealand and at the Cape, and if there had been such an effective body of men at the 
present time on the coast of Africa they would no doubt have been a very grext 
assistance previous to the arrival of the troops there. But the injury that is done 
by the introduction of regular troops into bush fighting is, in affecting that discipline 
and steadiness which we consider such an essential point in the British Army. 
There is no doubt the change of tacties that is going on now in civilized armies, tends 
in the direction of a looser description of warfare, but it is not likely ever to take 
such an extremely loose description as is necessary in bush warfare; therefore a 
warfare in a difficult bush country : 





ainst natives will always have a serious effect 
in impairing the steadiness and discipline of regular British troops, and on that 
account it is, I think, extremely desirable that « very much larger number of special 
men should be employed, and a greater quantity of money should be expended in 
securing the native frontiers, wherever we found a British settlement. 

Major Dunpas, late 12th Regiment: Mr. Chairman, the last speaker has said 
something about bush warfare spoiling the morale and discipline of the troops. Now 
I think that has been very much overstated. At the close of the Kafir War the troops 
were brought in from the bush, where they had been, some two and some three years, 
but I do not think that when they were brought into towns like Grahamstown and 
ort Beaufort, there was really any want of what may be called discipline. There really 
was no insubordination : in fact there was but one crime, and that was the crime of 
the British Army, drunkenness. It so happened that they were often out for six or 
eight months at a time without receiving a penny of their pay. On their return 
into the towns, their pay having accumulated during their absence, they found 
themselves in command of money, and filled the grog shops, where they got a most 
abominable sort of stuff called brandy, that was sold at about ninepence a bottle. 
The consequence was scenes of drunkenness, which cannot be conceived except by 
those who witnessed them. But as for any want of discipline I do not think [ can 
recollect a single case of insubordination. ‘The men had lived so long with us in the 
bush, and had been so accustomed to look up to us, that we had more control over 
them than if they had been in barracks. Certainly their appearance was very bad. 
T recollect on one occasion marching into Grahamstown with my company, where the 
greater part of their lower garments were made of old sacks sewn up, otherwise they 
might have been taken for a Highland regiment. There is one thing we must 
remember, and that is, that soldiers when in the bush require to be fed, and that 
feeding is one of the most difficult and the most interesting pieces of work that we 
have to do. I had about six months of it out there with 100 infantry, 25 Cape 
Corps, and about 150 natives, and we were supplied by waggons once a week. A 
more insane system could not be invented. There were two men to each waggon 
for waggon guard. The result was the Kafirs attacked a waggon, and shot the oxen. 
There was a stop immediately, the waggons could not pass one another. Shouting 
and firing took place from one end of this long straggling column to the other. The 
oxen were cut out of the waggons, some of the men were shot, and the Kafirs made 
away with the oxen through the bush, leaving the waggons there to be plundered at 
their leisure. 1 adopted quite a different plan. The evening before we were to line 
the bush, as it is called, 1 sent out a body of the Fingoes, my allies, who carefully 
erased all footsteps on the paths that led on to the main road; and early in the 
morning I sent out again, and if no footsteps had been seen, I knew the Kafirs were 
not near the bush. I therefore put men generally in places where it was likely the 
Kafirs would come up. It was a very difficult country, and on the left hand side 
of the road there was a deep ravine; it was always regarded as one of the worst 
places in the colony to look after. In reality, this ravine was a great safeguard, for 
there were only three places where the Kafirs could climb up out of this ravine and 
attack the road. I puta corporal and three men in each of these places, and for 
five months all that I ever lost by the Kafirs was one fat ox; I never lost a 
waggon and I never lost 1a man. When we first went up into the mountains, the 
men, I won’t say were afraid, but they did not like to go into the bush. The bush 
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there is not continuous, but inside the outer fringe there are large open spaces, per- 
fectly clear, where you may manceuvre in any way you like. When yeu come to 
the edge of the bush, there is a depth of about twenty yards of very thick dense 
bush. Once through that, and you find yourself in an open forest. Our men did 

1t know that; t] saw the thick bush, and they did not know at the time that 
when they got inside, they would find themselves on an equality with their adver 
Once in the bush, and the English soldier is fully a match for the Kafir or any other 
native ; the only thing is, they require practice, and the men know it themselves. — 1 
have walked and ridden through the whole of the bush, and to call it impenetrable, 
is simply nonsense. There are parts that you cannot get through, but I would 
‘ngage to take 500 men through that bush if they were only taught how to do it. 
men now say that if angther Kafir war were to break out, they would make 
short work of it. The regiments sent out from England had heard terrible stories 
about the bush and the Kafirs, which the colonists rather magnified than otherwise, 
and they had a horror of the bush. But I am bound to assert, that any English 
soldier will by a little practice become perfectly equal to any native I have ever seen 
in warfare, whether on the open or in the bush. 

Captain CoLoms, late R.M.A.: I should be glad if there were any gentlemen 





aries. 















here who have a knowledge of the West Coast of Africa, and who can give us informa- 
tion with respect to the possibility of employing liorses there. My reason for asking 
that is, that I have had a very large experience of a climate and locality something 
similar to that of the coast of Africa—I allude to Central America, Nicaragua and 
Mosquito territory. I happened to be out there at the time that Walker, the filli- 
buster, was endeavouring to conquer the country, and I was employed there some 


short time, and horses were of the greatest possible service. They were fed on bam- 








boo leaves. There is another point connected with British troops in savage warfare, 
which I think merits some attention, although it has not been touched upon by the 
Lecturer: it is the danger of using rivers asa means of communication, for many dis- 
asters have occurred to British troops and British forces from using rivers for that 
purpose. With regard to the general question, it is worthy of note that this Insti- 
tution has supplied a want which must be acknowledged by all who consider the 
present state of the organization of our forces and the administrative power. England 
embraces in the folds of her Empir 
yeople, than any other civilised power. It is reasonable to suppose, and past 


more square miles of bush territory, and more 








shows it to be the case, that for one war we have with a civilised power, we 
have about ten with savages; yet with all our boasted reorganization, that fact 
appears to be totally passed over ; and I doubt whether, if we had rumours of dis- 
turbances within our territory in New Zealand, or in Honduras or at the Cape, when 
the administrators of our war forces wished for information as regards those 
countries, they would find the information anywhere else but in the records of this 
Institution. 

Captain Owen, R.A.: With reference to the employment of horses on the West 
Coast of Africa, it is stated that horses and cattle can live in the neighbourhood of 
Accra, but not elsewhere in that country. When they get into the bush, they are 
attacked by the tzetse fly, and grad ally die off. 

Captain C. D. Mriitrr, R.N.: I do not know much about the shore on the West 
Coast of Africa, but six years ago I was senior Officer on the West Coast, and from 
what I heard, it appeared that horses, mules, &c., died from loin disease ; they would 
only live a short time ; also that the bush in that country will not fire; it is covered 
with very dense jungle. (The Cuatrman: It is disease, not the fly?) I never 
heard of the tzetse fly being in that district ; it may be, but I have never heard it 
mentioned, only the loin disease. Captain Glover had some thorough bred horses, 
very staall ones, no bigger than ponies, which had been sent down to him from the 
head Ameer on the River Niger, and they lived because they were born and bred in 
the country. They were very poor things ; but imported horses and mules will not 
live there. 

The CHAIRMAN: I quite agree in some respects with what has been said about the 
discipline of the English soldier. The discipline of the English soldier, I believe, 
comes out better when he has difficulties to contend with ; and the very fact of his 
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getting back into his quarters without insubordination, shows that there was that 
real discipline which we all wish to see, and which is indeed established in the 
I think the difficulties rather tend to increase that discipline than to 


English Army. 

mar it. We must all thank Colonel Gawler for his kindness in giving us this lecture. 
I only wish we could have had more information with regard to the present seat 
of war, in order to compare it with the very interesting account that we have had of 


the Kafir war. 
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Von. XVII. 74. APPENDIX. 


PROCEEDINGS or tut FORTY-THIRD ANNIVERSARY 
MEETING. 


Tue Fortry-timep ANNiversarny Mretine of the Members was held 
he Theatre of the Institution, on Saturday, the 7th March, 1874. 


Admiral Sir ALExANDER Mitne, G.C.B., Lord of the Admiralty, 
in the Chair. 


Previous to the commencement of the business of the day, the 
Chairman read a despatch received the night before, announcing the 
burning of Coomassie, and the return of the troops towards the coast. 

The Srecrerary read the notice convening the Meeting. 

II. The Secretary read the Minutes of the Fortv-second Anniversary 
Meeting. 

III. The Annyal Report of the Council was read as follows :— 

1. Iris with much pleasure that the Council submit their Forty- 
third Annual Report. 


Memrenrs. 


2. Forty-eight Life, and two hundred and forty-seven Annual 
Subscribers, making’ a total of two hundred and ninety-five new 
Members, joined the Institution during the past year. The loss by 
death amounted to ninety-four, and thirty-four Members withdrew 
their names, whilst the names of seven have been struck off the list in 
consequence of the es of their subscriptions, after frequent 
applications. ‘The net increase therefore is one hundred and sixty. 

A detailed ace of the changes in the List of Members, and a 
tabular analysis of the past and present state of the Institution, will 
be found on pages vi and vii. By this analysis it will be seen, that the 
number of Members at the close of 1873, was greater than at any 
previous period. 


FINANCE. 


3. The usual Abstract of the Yearly Accounts, as audited on the 
12th February, will be found on the following page. 
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EstmmareE or Recemprs any EXpeNvIruRE FOR THE YEAR 1874. 


EXPENDITURE. RECEIPTS. 
= ad S & « 
Seeretary’s Salary and Lodg- Balance at Bankers, 31st 
ing allowance .. wa 350 - - Dec., 1873 acd re 150 - - 
Librarian and Accountant's do. 200 — —- | Annual Subscriptions : 
Acting Clerk’s do. <h 80 -—- =  F s. ad. 
Servants Wages .. me 500 -— —--] Atl0s. .. 320 - 
Ditto Clothing <a 50 = Above ~ 2,000 - = 
Insurance .. - e 11 5 -| ————— _ 2,520 - - 
Ground Rent ae ee 205 Entrance Fees .. oe 250 - - 
Fuel .. ~—-:100 — | Dividends ae : 300 - - 
Lighting .. ae we 50 = | Interest on Exchequer 
Assessed and Income Taxes 100 —- Bills ei a ei 2 - - 
Parish and Water Rates 110 —- | Government Grant o- 606 —- 
Artificers, Repairs, &e. .. 150 — | Saleof Journals .. as 150 - = 
Museum .. Sa af i) 
Gold Medal (Dies rhe 100 - | 
Library and Topographical 
Departments .. i 250 - —| 
Advertisements .. oe 150 - - | 
Printing Circulars, & Sta- 
tions er 180 - = | 
Lectures .. ae ee 50 -—- = 
Journals ed 1,000 - | 
Postage of Journals = 250 - - 
Postuge .. i ae 60 
Printing Annual Report 
and List of Members — 50 = = 
HTouse Expenses and Sun- 
dries a pie ee 60 
Balance i §38 15 - | 
Total... .. £4,290 | Total.. .. £4,290 = 
| 


LirE SuBsCRIPTIONS. 

4. Life Subscriptions to the amount of £500, including £115 10s. 

not invested last year, have been invested in Three per Cent. Consols. 
Capitan ACCOUNT. 

5. The funded property of the Institution on the 1st January, 1874 


was £9465 2s. 4d., as compared with £8,926 12s. 4a. on 
Ist January, 1873. 





Tue Furure Locatiry or tue Institution. 


6. Although the Council have every reason to expect a satisfactory 
solution of this question, they are unable to make any report with 
reference to it, whilst the disposition of the Crown lands in, and 
adjoining Whitehall, is still under consideration. 
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LECTURES AND JOURNAL. 


7. Thirty-two Lectures were delivered, and sixteen Papers were 
read in the Theatre, last season. Of these, eight Lectures were 
delivered to Officers of the Artillery Volunteers, and six to Officers of 
the ile Volunteers. The former series has been published by the 


National Artill \ssociation. the latter by this Institution. 
Upwards of 21,000 numbers of the Journal, containing more than 
150.000 Maps, Diaerams, and Plans, have been distributed to the 


Members (6.000 by hand, and 15,000 by post), while 833 numbers 


have been sold. It is gratifying to find that the sale of the Journal 
has been considerably larger than at any former period. 
This laree issne has caused a considerable increase of expenditure 
hich the Council do not regret, feeling convinced that the diffusion of 
professional knowledge cannot be better secured, than by the circulation 
f carefully edited, and liberally illustrated, Papers and Discussions. 
In no former year, have subjects more varied i | 


1 character, or more 


important in their bearings, been submitted for the consideration of the 
Members, and the Council tender their thanks to all who have con- 


) 
SL atod | ' 
sripuced 


so much vali:ble information. 





Library. 


8. Four hundred and sixty-six volumes were added to the Library 





luring the past year; of these, 262 were purchased, and 204 presented. 
the latter, the following are the most noteworthy :— 
By the Austrian Government— 
Der Krieg in Italien, 1859. 
Mitthetlun fen uh ig rege pstinde di S A? till j ice und Gi nie- We S@NS3. 


Mittheil / aus dem Gebicte des Secwesens. 
Ory AD) Ai . W7 mer Militar-wis en sch ft Lehi i Ve re ine 2. 
By the Danisu Government— 
Three Sheets of the Topographical, Atlus of Denmarl. 
By the Freneim Government— 
Rev ue Maritime - ( oloni al a 
» Militaire de PEtranger. 
By the German Government— 
Archiv fur dite Arillerie- und Inge nieul'= Offiz ta cl Deut che id 
Re 1c f shi Cres. 
Jahrbicher fiir die Deutsche Armee und Marine. 
Militarische Platter. 
Militair- Literatur- Ze ‘tung. 
By the Iratran Government— 
Rivi: tae Militare. 
Rivista Marittima. 
3y the Russran Government— 
Engineering Journal. 
Naval Review. 
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By the Spanisn Government— 
Mi morial de Ingenie Tad. 


By the Swiss Government— 
ord Part of the Lop graphical A tlus of Switzerland. 


3y the Unrrep Srares Government— 
Kleven Volumes on Military and Naval subjects. 


The exchange of Journals with Foreign Governments, and with 
various Scientific Societies, in this and other Countries, has been cen- 
tinued. 

The Library now contains 16,227 volumes. 





ToroGRAPIICAL DEPARYMENT. 


9, The Secretary of State for War has presented Photographs and 
Lithographs of Guns, Casemates, Shields, Targets, &c. 


The Institution has also received from the Lords Commissioners of 
the Admiralty, Charts, Sailing-Directions, &c. 


Museum. 


10. Tlalf-block Models of LLM. Ships “ Fury,” “Superb,” and 
* Tomeraire ” have been ordered ; and a Model of the Q-in h Monerielf 
Gun Carriage has been purchased for the Museuin. 

Various additions (some of much interest), have been made by 
presentation ; these will be found recorded in the Proceedings of the 
Anniversary Meeting, and in Appendix to Vol. 17 of the J uurmal. The 
thanks of the Council have been tendered to the Secretaries of State 
for War and of India, to the Lords Commissioners of the Admiralty, 
and te the several donors, for their respective contributions. 


Vice-PaTron. 

11. The Council regret to record the death of one of the Vice- 
Patrons of the Institution, Admiral the Right Ilon. the Earl of 
Hardwicke, D.C.L., F.R.S. The late Earl became a Member of the 
Institution in 1835, and was elected a Vice-Patron in 1540, 


Vice-Presipenr. 


12. By the death of General C. R. Fox, late Colonel 57th Reeiment, 
the Institution has been deprived of one of its earliest Members and 
warmest supporters. General Fox served on the first Council of the 
lustitution in 1831, and was elected a Vice-President in 1840. 

The Council have had the pleasure of electing, as a Vice-President, 
Captain Edmund Packe, late Royal Horse Guards, who had served on 
the Council many years. 
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Ifonorary Members. 


15. The Council have elected Lieut.-Col. Roerdansz, of the Prussian 
Staff. and formerly Military Attaché to the North German Embassy in 
London, an Honorary Member of the Institution: several other Foreign 
Officers were also elected Honorary Members during their stay in this 
country. 


CorRESPONDING MEMBERS OF COUNCIL. 


14. The number of Corresponding Members of Council on the 1st 
Jannary, 1874, was 355, as-compared with 349 on the Ist January, 
L575. 

The Council tender their thanks to their Corresponding Members, 
and especially to those who have been most energetic and successful in 
inducing’ their brother Officers to join the Institution. 


(;OLD MEDAL. 


15. The Council have decided that a Gold Medal be granted 


nually for the best Essay ou a Naval or a Military subject, to be 








determined on, each year, by the Council. The subject for the ensuing 
year will be of a Military character. The Medal will be presented to 
the successful competitor at the Anniversary Meeting. 


CONCLUSION. 
In concluding this, their Forty-third Annual Report, the Council 
neratulate the Members on the satisfactory condition of the Insti- 


tution. 


STATEMENT OF CHANGES AMONG TITE MEMBERS SINCE 
Ist JANUARY, 1873. 


Life. Annual. Total. 





Number of Members, 31st December, 18 1.009 3,107 L116 
ee joined during 187 15 247 295 
1.057 3,00 4.411 
Changed from Annual to Life +14 —14 
1,071 3,040 4,411 
Life. Annual. 
Deduct —Deaths during 1875... 20 74 
Withdrawals . oo 34 
Struck off .. oo 7 


20 115 20 Lia 135 





Number of Members on Ist January, 1874 .. 1,051 3,225 4,276 
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To 31st of December, 1873. 





TabBuLAR ANALYsIS OF THE STATE OF THE ILNsTiTUTION, 





1840 | 


1841 


1842 


1843 | 
1844 | 


1845 


1846 | 
1847 


1848 
1849 


1850 


1866 
1867 


1868 
1869 | 


1870 
1871 
1872 


1373 


Life | 





Amount 


* . +}. 
| sources).* |received. Of Stock 
| | 


| 


3,000 
1,500 
1,500 
1,700 
1,706 
1,150 
600 
666 
200 
528 
612 
653 
761 


1,038 





to bo 


2 


bobo bot 


I] 





robo tet 





CosT me 
2) 


o> bo 


or 
) 


™nvested 
} in the No. of 
} purchase | Vols. ir 
| of Books, | Library. 
| &e. | 





C Stunt & 


i) 








| 10,300 


th CO he 


TO mm Bm OO CO 100 CO “TT 
eC 
_ 
Oo 
ea 
ne 


~ oO 
bee | 
— 
0 


40 | 10,960 
3 | 11,062 
79 |11,820 


[13 
150 | 13,327 
140 |13,800 


140 | 15,055 





202 | 15,501 
192 | 15,761 
222 | 16,227 


1,437 





110,150 


109 | 12,026 
143 |12/296 
116 {12,700 | 
137 113.000 


| 3.895] 18.: 


119 | 14,100 | 
232 | 14,6649 | ¢ 





No. of | 

| 
Mem- | Number 
bers on of 


the 3lst| Visitors 


a 

2,699 | * 

~ * 
13,376 
| 8,587 
8,521 
10,907 
15,788 
16,248 
| 17,120 
| 19,421 
21,552 
27,056 
| 22.767 
>,988 } 21,627 
4,031] 32,885 
4.017] 38.699 
3,947 | 37,140 
3,970] 33,333 
29908 33,773 
3,188 | 52,173 
3,078 | 20,609 
3,251 | 25,952 
3,171| 22,661 
3,131] 14,778 
3,204| 16,184 
3,168} 12,755 

3, 


3,689} 23,296 


Co CO Co Co CO 


3,847} 18,150 


| 3,902] 17,276 






3 
3,891 | 17,067 
17,211 





Including Annual Subscriptions, Entrance Fees, Donations, Legacies, 


and Grant from Government, commencing in 1857, 





and Interest on Funded Property 
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IV. Lieutenant-General the Hon. Sir ALexanper = ILAmitron- 
Gorvox, K.C.B.— 


I rise to propose the first Resolution, viz. :— 


“That the Report now read be adopted, and printed for circulation among tl 
Members.” 


mgratulate ourselves, Gentlemen, on the continued prosperity of the 
For upwards of forty years it has 





gone on inereasing in import- 
ry the number of the Members joining it, and by the amount of sub- 


scriptions received. The statement of accounts, also, is satisfactory, inasmuch as the 








expenditure 1s 1 iin the receipts, although the balance at the ban! ers is certainly not 
s to be regretted, I think, that the Council cannot report that anything 

settled with regard to the future locality of the Institution; but | 

ty say, that the Government Surveyor has been permitted to put upor 

plan 1 he laying out of the Crown lands in this neighbourhood, : 







lustitution. It does not bind the Govermnent to anything, and does 
hat we shall get the site, but still it is a ste p ¢ uned. There is anothe 
h may congratulate ourselves, nam the increased value and 
importance of t! rs which appear in the Journal. During the last two on 





ive very much improved in their character. This year, especially, 
there have been Papers of great interest, both on Naval and Military subjects. 1 
think the publication in the Jor ] 


three vears t! 
itl of one of the Essays from the Staff College 
Lstep, and if that practice is continued, it will, I think, be to oui 
also connect us with Sandhurst, which is desirable. Therc 
i a Go! 


dal is to be 








the Council have taken, viz., with regard to 





Members will doubtless highly approve of. 








e best essay, alternately, upon Ni subject 
‘ise In awarding the prize, and it depends entirely on the car 
so doing, whether the expe riment will prove successful. I think 
en t do better than ; themselves with the authorities 
ust in that way, for it will tend ther to connect us with that Instit 
I beg to. yve the adoption of the 





The Resolution having been seconded by Vice-Admiral Sir Warten 
TARLETON, Wits put from the Chair and was earried unanimously. 


V. The names of the eight Members retiri 


Council were read as follows: 





ne by rotation from the 


’ i ain GoopENovuGH, RN. 

"7 eee Major KNOLLYS, 

EK. Major-General F, EanpLey-Witm 
R.A., F.R.S. 


Vice-Admiral the Right Jfon. Sir Captain Notiorn, RN. 








4 


Colonel the Right Hloncurable Lord Wavenry, F.R.S.— 





The Res« [ hi: se is one which will require very little 
md, in fact vy alm ate it by the feelings of the Meeting: 

‘That the thanks of this Meeting be given to the Members who retire from t 
Counail by rotation.” 








value, that it will be a Gold Medal for cither se rvice, given to officers who have served, 


Be I proceed, I beg to express my sense of the additional value that t! 
Members of the Council have given to their services by the step th has been taken 
in offering a Gold Medal for competition It appears to me to have this spec 
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or may have to serve, and who are aware of the difficulties that beset the combi- 


nation of our forces in this country. Further, I have to move, “That the following 
Members be elected to fill the vacancies, viz. : 


Vice-Adiniral Sir J. C. Admiral Sir Henry J. Coprineton, 
Hay, Bart., M.P. “| -. K.C.B. 
Major C. W. WItson, EE ot " Vice-Admiral Sir J. W. Tar wetoy, 
, Pe : ‘ 
: eg Re Esq. Captain Mayne, C.B., RN. 
it.-C 1. Lord Wa. F. SEyYMovs. Colonel the Hon. F. Tursicsr, C.D., 
A.D.C. 





“ And that the following name s be > adopted from which vacancies, in the event of 


Major-General Sir RicnHarp WILr- Rear-Admiral FrepERIcK CAMPBELL. 
BRAHAM, K.C.B. Major-General J. L. Vatoray. C.B. 
Joncl Sir W. Henry R. Green, Lieutenant-Colonel Arrman, ©.€. 

C.5., 7.65.1, Major Crossman, R.E.” 


Captain Iloseason, R.N.— 


It is with much pleasure thet I rise to second the motion, and I feel that 1 
should be failing in my cuty if 1 did not say a few words to those gentlemen 
who have taken so lnborious a charge on their hands, and who are now retiring from 
the Council. Every one who looks at the excellent Papers that have been read, 
must know that we are indebted to the Members of the Council, not only for the 
election of the various subjects, but also of the people to write them ; the Members 
who are about to retire, must feel therefore that indirectly they have been the 
source of communicating very valuable information to our profession. I therefore 
hen sto second the motion which the Noble Lord has proposed. 





# The Resolttion was then put from the Chair, and was carried 


unanimous 


VJ. Adiniral Sir [lexsry Coprineton, K.C.B.— 
Very few words are required for a Resolution of this kind. I have to propose— 


‘That the thanks of this Meeting be given to the Auditors for their valuable 
services, and that the following gentlemen be elected for the ensuing year :— 


T. G. Ripeway, Esq., for Re-election. 
Tromas Sauty, Esq. 
Captain J. E. A. Do3py.” 


The Meeting will I think feel that, however well our accounts have been kept (and 
they certainly have been well kept, and very successfully brought before us), 
something more is wanted, namely, that they shall be well audited. This duty has 
been well performed by these centlemen, and it is due to them that we should 
thank them. I therefore have great pleasure in proposing that the thanks of this 
Meeting be given to the Auditors who have served us so well, and propose that they 
be eleeted Auditors for the ensuing year. 

The Resolution having been seconded by General Cratrurp, was 


put from the Chair, and was carried unanimously 
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rt 


The CiraArirnmMAN— 

Gentlemen, we have heard to day that it is the intention of the Council,—and it 
‘sas been submitted to the Meeting,—to grant annually a Gold Medal. That Resolu- 
tion appears to have received approva) from all here, and I am sure it does not 
xequire any words from me to recommend it. I believe that nothing will add so 
much to the interests of this Institution, and so much to the character of the 
papers, and to the eredit of those gentlemen who will have the honour of receiving 
that Medal, as the step which has been now taken. The subject for the Gold Medal 
Essay for this year is as follows, viz.:—‘ On the best mode of providing Recruits, 
and forming Reserves, for the British Army; taking into consideration its varied 
duties in peace and war.” 

The Chair having been taken by Colonel Srernensoy, Chairman of 
¢he Council— 

Sir Wittram Coprinaton said— 

[ beg to propose that the thanks of this Meeting be given to Sir Alexander 
Milne for his kindness in attending here to-day arc taking the Chair at our Anni- 
versary Meeting. We have generally succeeded at our Annual Meetings in obtaining 
the attendance of one of the Cabinet Ministers connected cither with the Army or 
the Navy, to identify himself with the well-being of this Institution. Very possibly 
on the present occasion, in consequence of the recent change in the Ministry and the 
pressure of public business on the First Lord of the Admiralty, we are favoured 
with the presence of one of the executive officers of the Navy. I am sure that we 
thank any officer of his high rank, who takes an interest in the Institution. It has 
won its way by sheer work, that is to say by doing that which is of great consequence 
to the profession, namely, by free discussion on all subjects, both naval and military, 
—-sometimes, perhaps, a little disagreeable to the Government,—but in no case, 1 
believe, over-stepping the fair bounds of discussion. That is a very great point to 
be maintained, and every person who comes here to lecture should feel at perfect 
liberty to give his opinion—even though differing with the authorities—so long as it 
is done in a gentlemanly and officer-like manner. I need not detain this Meeting 
except to say, that we hope Sir Alexander Milne represents the head of the Navy 
as taking an interest in this Institution. I have no doubt that he, in his position 
as one of the Admiralty, will echo my feeling, namely, success to the Institution. 
i beg to propose a vote of thanks to Sir Alexander Milne. 





Sir Jonn ILay. 

Mr. Chairman, my Lords, and Gentlemen, I rise to second the Resolution 
which has just been proposed, and I do so with great pleasure. My gallant 
friend will remember that we cannot always have Cabinet Ministers to fulfil the 
function which has been so ably performed by Sir Alexander Milne to-day; and 1 
venture to say that there is a feeling in this Institution, that however glad we may 
be to see distinguished Ministers of State here, we are equally glad, and quite as 
proud of our profession, when we see here distinguished officers ike the gallant 
General who has proposed the resolution, who has distinguished himself in 
the field, or my equally distinguished friend, Sir Alexander Milne, who at sea and 
in the administration of this country, has shown what the officers of the Army an 
Navy can do, both in civil life and on active service. Iam quite sure that he will 
speak also on behalf of my Right Honourable friend, Mr. Ward Iunt, in stating 
that the practical information (derived from Papers and discussions) afforded to the 
Government by this Institution, will be gratefully received by him. I therefore 
second my honourable and gallant friend in proposing a vote of thanks to Sir 
Alexander Milne for the way in which he has performed his duty here to-day; and I 
trust that he, in the Administration, will do his best to get that site which the 
gallant general (Sir Alexander Hamilton-Gordon) has said is already proposed on 





certain plans, for submission to her Majesty’s Government. 
The Resolution was then put from the Chair and was carried with 
acclamation. 
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Sur ALEXANDER Mitne— 


My Lords and Gentlemen, I beg to thank you for the honour you have done 
me in according me a vote of thanks. I can only say that Lam exceedingly grateful 
to the Council for having done me the honour of asking me to preside on this occa- 
sion. I accepted that invitation with the greatest pleasure ; because, though I have 
not been participating as an active Member in this Institution, yet it is one that I 
have for years advocated as one of the most useful and practical for both 
Services. L have read with great attention, and with much interest, the valuable 
Journals which are published here. They contain matters of public interest 
both for the Army and Navy, as well as for civil life, and 1 can certainly 
concur in all that has been said to-day about our being under a deep obligation 
to the authors of those Papers for the address which they have displayed, and 
for the ability with which they have written thém. But the usefulness of this 
Establishment is not confined to the discussions which take place here. I agree 
in every word which the gallant General said with regard to free discussion. 
I think it is for the interest of ow professions that those who come here should 
clearly and explicitly state their views in that straightforward manner which 
cannot be objectionable to any Government. Besides the privilege of the 
Lectures, Members of this Institution have access to what is perhaps the finest 
professional library in the country. It is a great credit to the Members of the 
Council, and to those who have passed years in the discharge of their duties here, 
that this Establishment has been raised to the position which it now holds, that it 
has the finest library in the country, that it receives from foreign nations their prin- 
cipal works, and that both the War Office and the Admiralty are ready to come 
assistance as they can in the way of books and charts. 


forward to render such 
rhere is another way in which this Institution exercises a widespread intluence. I 
believe that the Papers published here, have great influence in our respective profes- 
sions; and I find that the junior officers of the Fleet have themselves established at 
Portsmouth a professional association founded on the principles of the Royal 
United Service Institution. They have united together for the purpose of discussing 
matters connected with the Service, and have published journals in the same manner 
as this Institution has done. But they have gone further—they have not yet come 
ioa Gold Medal—but even in their infancy they offered a prize of £50 for the best 
Essay on Naval Evolutions and Naval Tactics. I think their having taken this step 
so creditable to those young men, that 1 take this opportunity of mentioning the 
subject with great pleasure and satisfaction. Thirteen Essays were sent in, and I 
was asked, in Conjunction with Sir Cooper Key and Admiral Ryder, to decide which 
was the best. After considerable labour and time, we found that the Essay written 
by Lieut. Noel of the Navy, now serving in the “ Active,” on the coast of Africa, 
merited the prize, and it has accordingly been awarded to that oflicer. I have 
pleasure in mentioning that, because the Essay, which is now printed, does him great 
credit; and [ also take the opportunity of refersing to the subject as showing the 
influence that this Institution has over the professional officers of the Navy, and I 
believe of the Army also. 1 have to return you thanks for the compliment paid to 
me, aid to assure you that my desire and my anxiety have been to forward the 
interests of our respective professions, and also to do all I could for this Institution. 
Before | resume my seat, 1 should atlude in a few words to some changes which 
appear to have taken place. We have to regret the loss of two distinguished 
officers—one of the Navy and one of the Army. I think it would be unbecoming 
onimy part in returning thanks for the honour you have done me, if 1 «did not 
express a word of regret in your name for the loss of Admiral the Earl of Hardwicke, 
who was a Vice-Patron, and also of a personal friend of my own, well known to 
you all, Geve:ar Fox, late Colonel of the 57th Regiment. 

I trust that you will accept my thanks for the honour you have done me. 
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3slst DECEMBER, 1873. 
LIFE. ‘ 
Wilson, Belford R., Sub-Lieut. 13th Sapieha, J. P. A. Prince, Lieut. 5th 
Hussars. Dragoon Guards. 


Wood, Hon. F.L., Capt. R.N. {| Armstrong, Sir Ale xander, K.C.B., M.D., 
Douglas, Charles, Colonel R.A. LL.D., F.R.S., &e. 


Brav, G. F. C., Lieut.-Col. 96th Reet. Gloag, A. eg Col »? rel R.A. 
Startin, -_ é P., Lieut. 10th Hussars. Vee; E. Howard, Colonel 8rd Hussars. 
Wall here he ae ey Lieut. R.A. Bemnis h, Caulfield F. “oe aptain late 45th 


Boyd, hl. ., Capt. lst Roy. E. Mid- Re ot. 
dlesex Mi 

Arthur, Albert F., Midshipman R.N. 

Sanderson, Patrick, Capt. 2nd Rl. N. B. 
Dragoons. I 

Brown, W. E., Lieut. 15th Regt. Crawford, Alex. de C., Lieut. R.N 


'.B., C.S.I., Col. Bengal 


inthill, Lieut. late Edin. 





Cope, Sir Wm. If. Bart., late Lieut. Rifle Stawell, Geo. D., Lieut. 11th Reet. 


Brigade. Walkey, R., Captain R.A. 

Johnston, Alex. Campbell, Esq., late Neilson, W. M., Lieut.-Col. 25th Lanark 
Govr. Hong Kong. R.¥. 

Crookshank, Arthur, Capt. Bengal Staff Nugent, Andrew, Lieut.-Col. 2nd Royal 
Corps N.B. Di S. ; 


R. A., Captain R.N. Scott, Geo. T., Lieut. 2nd Royal N.D. 
Bradshaw, F. Boyd, Licut. 13th Reet. Dragoons. 


MacFarian, D., Licut.-Col. B.H.A. Se Benoa 


Brinel, Alfred, Lieut.-Col. Canadian Farquhar, F. G., Capt. 2nd Royal N.DB. 
Active Mil. Iragoons. 
Inglis, R. W., Lieut. London Trish R.V. Henry, J. L. V., Lieut. 2nd Royal N.B. 
Codrington, Alfred E. , Sub.- Lieut. Cold- Dragoons, i 
stream Gas. Frimstone, W. F., Licut. 2nd Royal N.B. 
Sep) 1, Alf , Lieut. R.N. Dragoons. 





Loch, William, Capt. 19th Bengal Cay. Doherty, Chas. W O., Lieut. 2nd Royal 
Eyre, F. V., Major R.A. N.B. Dragoons. 


Miln } yh, Midshipman a“ Russell, Hon. Geo. W. G., Lieut. 9th 
toss, of Bladensburg, J. F. , Lie ut. Royal Lancers. 

Co!dstream Guards. Moon John, Lieut. 6th wig oon Gas. 
Samson, A. M. W., Capt. Ist W.I. Regt. | Sic Miahon. Alex. R., Lieut. . Madras 


Woods, J. A., Major h.p. Madras Army. - Staff Corps. 

Oldtield, Geo. T., Capt. Roy. Lond. Mil. Huntingford, E. W., Lieut. Ist West 
Hutton, C. M., Sub-Lieut. 52nd Rest. India Re; 

Hardtman-Lerkeley, J. H., Lieut. 83rd | Churchill, 2 rd KE. 8., Lieut. Isle of W. 


tect. Militia. 
Wirgman, Theo lore, Colonel late 6th Prior, H. Wallis, Lieut. Slst Regt. 
Drag Twemlow, Edw. D’O, Capt. RK. 


L vale 7 umes, Major 100th Regt. Davis, John Capt. 2nd Surrey Mil. 
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Thompson, R. T. Capt. 56th Regt. 
Kellie, Robt. H., Lieut. 82nd Regt. 
serkeley, George, Ksq., Governor, West 
Atrica. 
Dunne, T. J. B., Lieut. 
Regiment. 
Johnson, H. J., Lieut. 80th Regt. 
Thurlow, E. H., Lieut. 60th Rifles. 
Mortimer, C. L., Lieut. 7th Rl. Fusiliers. 
Borton, A. C., Lieut. 13th Regt. 
Wavell, A. G. Lieut. 9th Regt. 
Grogan, FE. G., Lieut. 42nd Highlanders. 
Rickards, A. W. L., Licut. Ist Rl. Scots 
Regiment. 
Randolph, Edmund, Lieut. 69th Regt. 
St. Clair, J. L. C., Lt. 91st Highlanders. 
Onslow, W. W. R., Lieut. 12th Reet. 
Slack, James, Lieut. Adj. School of Mus- 
ketry. 
Warren, John, Capt. N. Mayo Mil. 
Coppinger, T. S., Lieut. 11th Regt. 
Dawes, Thomas, Capt. Beng. Stat Corps. 
Duckett, W. M., Lieut. 21st Reet. 
Kelly, J. G., Lieut. Bengal Staff Corps. 
Cautley, George, Major-General Unatt. 
Fitzroy, F’., Major R.A. 


2nd Queen’s 


| Whitwell, Jol 


n, M.P., Lt.-Col. West- 
moreland R.V. 

Hunt, W.G. F., Assist.-Paymaster R.N. 

Blackett, E. U., Lieut. R.A. 

Johnstone, M. Geo. Lieut. 2nd RI. N.B. 
Dragoons. 

D’Acuilar, Charles L., C.B., Major-Gen. 
R.A. 

Cameron, J. C., M.D., D. I. G. of 
Hospitals. 

Gosling, W. C. F’., Colonel R.IL.A. 

Prattert, F. M., Captain R.N. 

Innes, Percival R., Lt.-Col. late Indian 
Army. 

McCausland, M. F. H., Capt. R.A. 

Mackenzie, John Kenneth, Lieut.-Col. 
Unatt. 

White, David, Lieut. R.N.R., late Indian 
Navy. 

Fawkes, Wilmot H., Lieut. R.N. 

Gordon, C. 8. 8. Evans, Col., Gov. R.V. 
Hospital. 

Leake, H., Capt. East York Mil., late 
70th Regt. 


Harvey, E., Capt. R.E. 
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BOOKS PRESENTED. 
Esq. Handbook of 





rmed Streneth = of. 
. amph. a7. By Captain W. C. 

Ditto. Handbook of the Mensura- looke, 22nd Reginient. 

tor. Pamph. 2a.d. 1 YO 
Ditto. ¢ tlines of Geometry, or the Ditto. Der hries in Italien, 1859. 
motion of a point, an introduction to Nach den Feld-Acten und anderen 
Euclid’s Elements. 38rd Revised authentischen Quellen bearbeitet durch 
Edition. abs das k. k. Generalstabs-Bureau fiir 
Ditto. The Problem of Pythagoras. Kriegs - Geschichte. Erster Band. 
The Author. Wien, 1872. 

Apmiratty. Orders in Council. Vols. The Chief of the Staf 
I, II, 11I. 1856-64-73. BasuFortH, Francis, B.D. 











ALMANAC, The l, for 1876-77. matical Treatise on the Motion 
T ‘ds of the Admiralty. jectiles, founded chietly on the 
ANDERSON, Ca Pioneers. Pamph. of experiments made with the Au 


1873. : The Author. Chrom graph. 1873. 
Ditto. W.S. Feathering Propellor. The 
] 1873. Bexncat. Medical Report. Nat 
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Ditto. Equilibrio Cabin and Couches LS70-71. Fol. 
to counteract the rolling, pitching and k. McLeod, Esq., A.M., M.D 
] otions of a Ship at Sea. P DERMUDA, S$ Repo on ft 


ot "Th au. i Mie 
1873. ( . 
) . Lefroy, C.B., R.A. 





Commandant, 

The Author. School of Military Engineering, 
Corps. Chatham. 

Pamph. 1573. ‘ Boarp or Trape. Passage Table and 
Anon. General Sailing Directions. Compiled 

Ditto. The War Office and the by Admiral Fitzroy, F R.S., 1859. 











Vi teer Force. Pamph. 1873. The Board of Trad 

Anon. Bombay. Tables of Routes and Stages 

Armies. Summary account and military through the Territories under the Pre- 

ri ter r ft Y different Fur } un idency of B mbay. Lto. Bombay, 
Armies engaged in the late War, with 1851. 


a parallel of the policy, power, and C. R. Markham, Esq., CB. 
n ; of the ancient and modern BorrstxptT, Col. A., and Dwyrr, Major 
French. 1803. EF. The Franco-German War to the 
Col. Sir Ch. J. J. Hamilton, catastrophe of Sedan and the fall ot 

Bart., C.B. Strassburg, 1873. 
Army Estimates from 1801 to 1872. The Authors. 
Fol. Bower, J. Lt.-Col. Mounted Riflemen. 
The Secretary of State for War. Pamph. ad. The Author. 

















Brassey, T., M.P. Our Naval Reserves 
and Coast Volunteers. Suggestions 
for increasing our Reserves of Seamen 
without adding to the public eharge. 
Pamph. 1871. 

Ditto, Recent Naval Administration. 
Pamph. 1871. 

Ditto. The Organization of the 
Roval Naval Artillery Volunteers ex- 
plained. Pamph. 1874. 

The Author. 

Britten, Bashley. Pebble Powder and 
cheaper Guns. Pamph. 1873. 

The Author. 

BrecKkeE, Ch. The Life of Jolin Duke of 
Martboro’. 1839. 

Berxs’ Naval and Military Technical 
Dictionary. 4th Edition. 1863. 

7’. D. Sullivan, Esq. 

CawpatGny, Franeo-German, 1870-71. 
Ist Part. 1, 2, 3 Sections. Trans- 


ated by Captain I’. C. H. Clarke, 


The Secretary of State for War. 

CanapdA. Parliamentary Debates. 3rd 

and 4th Session. Ottuwa. 2 Vols. 
1870-71. 

Ditto. The Year Book and Almanac 
of Canada for 1872-73. 

Ditto. Coffin, W. F, 1812. The 
War and its Moral; a Canadian 
Chronicle. Montreal, 1864. 

Ditto. Canniff, W. A Manual of the 
principles of Surgery based on Patho- 
logy, for Study. Philadelphia. 1866. 

Ditto. Report of Fisheries, 1872. 

Alphaus Todd, Esq., 
Government Lilrarian, Ottawa. 

Ditto. Public Accounts for the year 
1872. Ottawa. 1873. 

J. B. Sianton, Esq., Ottawa. 

Ditto. Report on the State of the 
Militia in Candda. 1872. 

Ditto. Census 1870-71. Vol.1. 

Ditto. Memoranda on the Militia 
System of Canada. By Colonel Fletcher, 
Scots Fusilier Guards, Military Secre- 
tary to H. E. the Governor-General. 

Colonel Fletcher, Scots Fusilier Guards, 
Military Sec., &e. 

Ditto. A short authentie Account 

of the Expedition against Quebec, in 





the year 1759, under command of 
Major-General James Wolfe. 
‘ L. and S. Society, Quebec. 

Catarocrers. London International Ex- 

hibition Official Catalogue. Fine Arts 

and Industrial Department. 1 Vol. 

1873. 

Vienna Exhibition. The British 
Section 1873. 4to. 
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Tie American Department. 4to- 
1873. 

Edmund Johnson, Esq., F_SS- 

Ditto. Of the Great Exhibition of 
1851. Svols. 1851. 

W. Long Wrey, Esq. 

Cretsea. Papers illustrative of the 

Origin and Early History of the Royak 

Hospital. 1872. 





General Tutt 
Cutna. Gunnery Instructions for the 
British Navy. ‘Translated into the 
Chinese Language by Mr. Fryer of 
Shanghai, and printed at the Press of 
the Kianenan Arsenal. 3 vols. Folio. 
n.d. John Bourne, Esq- 
CrarkE, F. C. H., Capt. R. A. The 
Franco-German War. Ist Part. Ist 
Section. The events in July. 
2nd Section. Events on the eve of 
the Battles of Wérth and Spicheren. 
The Secretary of State for War- 
Coreripcr, H. N. Six months in the 
West Indies in 1825. 3rd Edition. 
1832. T. D. Sullican, Esq. 
Couten, E..4., Lt. R.A. The British 
Army and its Reserves; a plan for 
connecting the Battalions of the Line, 
Militia, and Volunteers. Calcutta, 
1870. 
Ditto. The establishment and 
organization of an Arsenal. Pamph. 
The Author. 
Cotrompn, P. H., Capt. . Speculations 
as to Naval Retirement; a Letter to 
the Hon. C. Hanbury Tracey, M.P. 
Pamph. 1873. 
The Author. 
Creatock, Hope, Col., C.B. Foreign 
Politics and England’s Foreign Policy. 
Pamph. 1873. 
The Author. 
CroMWELLIANA. A chronological detail 
of events in which Oliver Cromwell 
was engaged from the year 1642 to his 
death, 1658, with a continuation of 
other transactions to the Restoration. 
Fol. Westminster, 1810. 
J. W. Fleming, Esq., F.R.CS., 
Surgeon-Major, late 4th D. Gds. 
Crovpacr, W.S. The Ordnance Night 
Sight Vane. Pamph. Dundee, 1873. 
The Author. 
De ta Pérovst, J. F. G. A Voyage 
round the World in the years 1785- 
86-87-88. 3vols. 1798. 
Lieut. Harris, RN. 
De Séaur, Count. History of the 
Expedition to Russia. 2 vols. 7th 
edition, 1836. 
T. D. Sullivan, £sq- 
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Paris, 1808. 
Mrs. R. B. Croft, 

of Gr vt Cozens, Ware. 

DistrreE, M. P. La Marine Cuirassée 
Paris, 1873. 

The Author, 
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Dovearas, W. R. Nov Ww es aland. Plate 
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Apparatus. Otago, 1871. 


Dorsy, 
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Drake, Sir Francis, The 1828. 
. Creve. 
Dnrvirt, es Report on the Cheap Wines 


Ge rmany, Italy, Austria, 
gary, and Australia ; 
their use et and me¢ dicine. 1873. 
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Home of Edgar. 
rrampiun Club. 4to. 


»- Major Flein DUP 
t education of the 
ers Injurious to 
Pamph. 1873. 
Messrs. Parker. 











‘iers de 
Caire, 1870. 


t Army. 
Correspondence on 





1873. 

10) 

Everitt, Captain I. Pri ystem 

for directing and conve fire 

of heavy Guns fitted with cogged 

rs in broadside ships. Pamph 
Portsmouth, 1873 







yo dia, fe ing a 


Surgeon- Major Fleming. 

Focryier, F. Déviations des Compas. 
Paris, 1873. 

M. le Capitaine Véron, 
tlaché Nuval a l’ Embassade 
de Fr ance. 

Fox, Captain Loftus. he Major’s 
Manual and Marker’s Guide with the 
Half Battalion System. 1873. 

The Author. 

France, Ecole Navale. lre Année 
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a’ Etudes, Année Scolaire, 1871-72. 
Astronomie et Navigation. Brest, 2. d. 
Lto. 

France. Guide du Marin, resumé des 
connaissances les plus utiles aux 
Mavins. 2 vols. Paris, 1863. 

Gapaup, L. L’Artillerie de la Marine 
Francaise en 1872. Paris, 1873. 

; M. le Cap laine V¥rou. 

Gawter, J. C., Col. i with Hints 
on Mountain an warfare, 


1S73. 





Author. 
An 
tactical 


Geary, IL., 
ndeayour 
vasis for t 


t 
1 » Avtill 
ye amph. Woolwich, 








Gooprenoven, W. 
[.R. -tustrian Artillery 
Parts 3: 7 Viem 





The Trauslat or. 
Gorpon, Alex., M.D.,C.B. The Adm 
i rthe F 


apc es bh ranco- 


1 War. Pam] 





GRAnAM, Lumley, Col. Studies in the 

ew tactics of Infantry by Major W. 
von Scherti, 1873. 

The Translator. 

GRAnt, Sir Memorandum 

= the guidance of Cay ily employe l 


2 Outp st D ily at z 





GREEN, Col. Sir Henry. The « defence of 
the N.W. frontier of India, i 
reference to the advance of Russia in 
Central Asia. Pamph. 1873. 

The Author. 

Grenan, A. La France Maritime. 4 vols. 
in 2. 4to. Paris, 1853. 

Com. W. HH, Breton, RN. 

GUNNERY, A Manual of Na 

Coin. C. Bi idge, RN. 

Hamittoy, W. J. Military Industrial 

Training Schools. Pamph. 1873. 
The Author. 

Harzonp, The Rev. J. B. Glossary of 

Navigation. 15873. 








The a duthor. 

I[astinGs, Marquess of. Summary of 

the administration of the Indian Go- 

vernment, from October 1813 to Ja- 
nuary 1823. London, 1824. 

W. F. Higgins, Esq. 

Henrrey, H. W. Numismata Crom- 

welliana, or the Medallic History of 

Oliver Cromwell, illustrated by hi 
Coins. Part 1. 1873. 

Surge on- Major File ming. 

















K 





















Wome, Capt., R.E. Reforms in the 
French Army. Part 1. The Law of 
Recruiting. 1872. 

Ditto. A Précis of Modern Tactics. 
1873. 

The Secretary of State for War. 

Hfoseason, J. C., Capt., R.N. Remarks 
on the late War with Russia, together 
with Plans for the attack of Cronstadt, 
Sweaborg, and Lelsingfors, with an 
Appendix and Map. 1857. 

Ditto. Remarks on the Channel 
Passage, and on the paramount im- 
portance of Dover for offensive and 
defensive warfare. Pumph. 1873. 

The Author. 

HiytuHe. School of Musketry. Annual 
Reports, 1869-70-71, to complete 
series. 

Ditto. Class Book for the School 
of Musketry, prepared for the use of 
Officers by Col. E. C. Wilford. ito. 
Hythe, 1861. 

Capt. Thompson, 56th Req., 
Capt. Tust., School of Musketry. 

Inpra. The Mutiny of the Bengal Army. 

1858. 

Capt. T. St. Quintin Clutterbuck. 
Ditto. Leaves from a Soldier’s 

Pocket Book, being thoughts suggested 

during the Looshaie Campaign. By 





Ditto. Distribution of H. M.’s 
Troops serving in. Fol. 1873. 
Messrs. King & Co. 
Ditto. Reflections on the Govern- 
ment, &e., of Hindoostan, and a short 
sketch of the History of Bengal, from 
1739 to 1756. Edinburgh, 1761. 
W. F. Hiagins, Esq. 
Ditto. The Bengal Army List, No. 
33, corrected to 15th April, 1857. 
Caleutta, 1857. 
N.B.—The date and place of Mutiny 
of every regiment, and the cause (thus 
“ killed,” “died’’) which rendered each 
Officer non-effective, are carefully 
recorded. . 
Captain Playfair, 107:h Regiment. 
INFANTRY Sword Exercise. 1819. 
Captain Tupper, F.S.A. 
Kriiy, Christopher. History of the 
French Revolution, and of the Wars 
produced by that memorable event. 
2 vols. 4to. 1819. 
Surgeon- Major Fleming. 
Kmkatpy, David. Experimental En- 
quiry into the mechanical properties 
of Fagersta Steel. 4to. ° 1873. 
The Author. 
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Kwox, Robert. The History of Ceylon 
from the earliest period to the year 
1815. 4to. 1817. 

Surgeon-Major Fleming. 

Lesiikt, Professor, JAMESON, Professor, 
Murray, Hugh. Narrative of Dis- 
covery and Adventure in the Polar 
Seas and Regions. Edinburgh, 1830. 

T. D. Sullivan, Esq. 

Lists. Army, 1766, Navy, 1779. 

General McCleverty. 

Low, C. R., Lieut. I.N. Great Battles 
of the British Navy. 1872. 

The Author. 

MACDONELL, Ai, Major-General, C.B. 
Notes on the Movements of large 
bodies of Troops, with Marching 
Manceuvres, cliaracteristics of the 
Three Arms, and Advanced and Rear 
Guards, and Outposts, 1872. 

The Author. 

Macerone, F. Defensive Instructions 
for the People, containing the new 
and improved combination of Arms 
called Foot Lancers, Street and IHouse 
Fighting, and Field Fortification. 
1830. 

Ool. Sir Ch. J. J. Hamilton, Bart., CB. 

Maccrecor, J. M. P. The History of 
the British Empire from the Acces- 
sion of James the Ist. 2 vols. 1852. 

Surgeon-Major Fleming. 

MALLET, Robert, F.R.S. Volcanie 
Energy, an attempt to develop its 
true Crigin and Cosmical Relations. 
4to. 1873. 

The Author. 

Matrox, W. D., Captain. Duties of 
Officers and Markers in Battalion, 
together: with the Movements of the 
Colour Party, 1873. 

Ditto. Duties of Officers and Mar- 
kers in Battalion, 1873 

Ditto. Brigade Drill, and the Memo- 
randum on Attack Formations. 
Revised edition. 1873. 

Ditto. Elementary Drill. Revised 
edition. 1873. 3 vols. in Case. 


N.B.—The above are in accordance 
with the “ Field Exercise and Kyolu- 
tions of Infantry.” 

The Author. 

Marsuatt, J., Lieut. Narrative of the 

Naval Operations in Ava during the 

Burmese War in the years 1824-5-6. 
1830. 

T. D. Sullivan, Esq. 

Meterororocy. Report of the Meteoro- 

logical Reporter to the Government of 


Cc 


XVli 






















































XViii PROCEEDINGS OF THE FORTY-THIRD ANNIVERSARY MEETING. 








ns, giving an account 








] N f State 1” 
\ a ReGt TIONS \V oO 
lo July Ss 
; ( Tupp 
M s. \ AN v Ot 
( t} Gove r of t 
l C Ss Vi a ts Depe 
s. 137 





11-—9-3 LS 5-7-8-9, 18¢ 
1-2-3-4-5-6-7-8-9, 1870-1. 
( H 
D 1862 





G Sir Ci 3 Na} G.C 
1853 
( Tr St O Cl] 








Dit Abstracts, 1864-5-68- 
62-7 
‘ D *.(yene 1 Med 
] nt of the Navy 
Ditto, Admira ; 
t J tth E 
I 
( E. 
T s of Infantry 
SortuH WaLEs 





nated st 


Br Ch. Robinson, Sydney. 1873 


The Gocernment of New South Wales. 





Sengal, 1872. Fol. Caleutta, 1873. 
Blandford, Esq. 


Memo, on the Country of 












Health Reports, 1857-8-9-61- 








Australian Colonie 


Nonrvron, The Hon. Mrs. A. (edited by) 


A Residence at Sierra Leone, 1840. 
Capta n Bo ghey B HIESS. 


O’Byrve. R. Naval History of Our 
Own Times. Fol. 1873. 


Ditto. A Military History of Ow 


Own Limes. Fol. 1573. 
The Con piler. 


Oxpenrs, Standing, 8. F. Guards. 1859. 
Captain The Hon. P. Methuen, SF.Gds. 


Parsons, J. 8., Lieut. R.N. Nelsonia 


Reminiseences. 1543. 


‘gevil- Major Fleming 





Paterson, W., Major. Notes on Military 


Surveving and Reconnaissance. 2nG 
edition, 1873. 


The Author 


Parrersoy, John Patterson. The Ad 


ventures of, with Notices of the 
Officers of the 50th or Queen’s Own 
ent, from 1807 to 1821. 1837. 
Surqeon-M t} yy Fle ming. 
L., Captain. The Views and 


l 
2nd edition. LSSS. 
St. Quintin Clutterbuck. 


g the ; Administration of tl 
arguess of Hastings, 1813—1823. 
2 vols. 1825. 

Suit oa- Ma) ye Fle mind 
} Militia Refon 
ral ice to th 
and the new Organizatio! 











The Author. 
Record of the 
riment of Foot 


The Compiler 
1 Irish FE usi- 





liers. 1853. 

Gen. Sir C. Hastings Doyle, K. C.M.G. 
Ditto. Royal Sherwood Foresters 

or Nott. Mil. Capt. A. E. Lawson 


Lowe. 1872. The Author. 











Reavratrrons, Addenda to the General. 
1836-39. 
Capt. Tuppe P. 
Ditto. For II.M. Indian Troop 
Ships. 2nd edition. Revised to Oct. 
1873. 
The Leids of the Admiralty. 
Reiwry, F., Col., R.A, C.B. Report on 
the French Artillery, 1873. 1873. 
Ditto. Report on the material at 
the Vienna Exhibition, 1873. 
Ditto. Notes of a Visit to Berlin, De- 
cember, 1872. 2nd edition. 1873. Pam. 
The Secre tary of State for War. 
Reports, Colonial, 1845-49. 8 vols. 
Bound. 





W. J. ITiggins, Esq. 

Rivovr, J. B. Lieut. Some practical 

information regarding the Henri-Mar- 

tini Rifle. 1873. 

The Author. 

Rogers, C., Rev. Scotland, Social and 

Domest Memorials of life and 

manners in North Britain. Printed for 
the Grampian Club. 1869. 

Ditto. Estimate of the Scottish 
Nobility during the minority of 
James VI. Printed for the Grampian 
Club. 1873. 

Ditto. The poctical remains of 
King James I. of Scotland. 1873. 

Surgeon- Major Fle ming. 
Rete of the Road at Sea. 5 vols. of 
Papers, MS. and printed. 
W. Stirling Laco m Esq 
Russert, Michael, the Rev. Nubia and 
Abyssinia. Edin., 1833. 
T. D. Sullivan, Esq. 
Ressta. A Catalogue of the contents of 
the Collection of Ancient Armour, 
Jewellery, &c., in a building erected 
for the purpose on the grounds of the 
Emperor at St. Petersburgh. 1860. 
Ryrper, A. P., Capt. Method of ascer- 
taining the distance from Ships at Sea. 
Portsea, 1854. 

Ditto. A Treatise on Economy of 
Fuel, showing how it may be attained 
on board Men-of-war Steamers. 152. 

Admiral Ryder. 
Sanrne, Sir E., General, F.R.S. Contri- 
butions to Terrestrial Magnetism. 
The Committee, R.A. Ins. 
Srtoy, J. L., Captain. Notes on the 
Operations of the North German 
Troops in Lorraine and Picardy, taken 
whilst accompanying principally the 
40th or Hohenzollern Fusilier Regi- 
ment. 1872. 

Ditto. Contributions to the History 

of the Campaign in the N. W. of 





IC. 
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France. By A. Von Giben. Pamph. 
1873. The Author. 
Siearvown, W. Records and Family 
Notices of Military Officers who are 
or who have been connected with 
Doncaster and its Neighbourhood, 
with short notices of the Sieges, 
Battles, &e. Doncaster, 1873. 
The Compiler. 
Sianats. The International Code for 
1873. 
The Board of Trade. 
Smitn, M. W., General. Cavalry 
Kquipment. Pamph. 1870. 

Ditto. Practical Lessons in Recon- 
noitring, Outpost Duty, &e., suggested 
by the Autumn Manceuvres, Nos. 1 
and 2. 1872-73. 

The Author. 
Smytner, Mrs. Ten Months in the 
liji Islands, with an Introduction and 
Appendix by Colonel H. J. Smythe, 
R.A., Commissioner to Fiji. 
Major-Gen,. Smythe, F.RS., M.RTA. 
Sparn under Charles the 2nd, from 1690 
to 1699. Extracts from the Corre- 
spondence of the Hon. Alex. Stanhope, 
British Minister at Madrid. 1840. 
Mrs. R. B. Crofi. 
Spratt, T. Captain, R.A., C.B., F.R.S. 
A Dissertation on the true Position of 
Pelusium and Farama. 

Ditto. An Investigation of the 
effect of the prevailing Wave Infiu- 
ence on the Nile. 2 vols. 1859. 

Ditto. Travels and Researches in 
Crete. 2 vols. 1865. 

The Author. 
Srave ey, SirCharles. Details of Out- 
post and Patrol Duty, from the Instrue - 
tions for Prussian Infantry, by th: 
late General Count Von Waldersee 
79th edition. 
The Author. 
Tactics. An Essay on, by an Adjutant 
Pamph. 1872. 
Anon, 
Tite Queen’s Regulations and Orders for 
the Army, 1868. Large edition. In- 
terleaved. 
Captain Malton. 
Tuom, Alexander, Surgeon, 86th Regi- 
ment. An Inquiry into the Nature 
and Course of Storms in the Indian 
Ocean, South of the Equator. 1845. 
W. EF. Higgins, Esq. 
United States. Professional Papers. 
Corps of Engineers, No. 22. 

Report on the North Sea Canal of 
Holland, and on the improvement of 
Navigation from Rotterdam to the Sea 

Cz 











xX PROCEEDINGS OF THE FORTY-THIRD ANNIVERSARY MEETING, 


By Gen. Barnard. 4to. Washington, 
1872. 
Chief of Engineers, U.S.A. 

Ditto. Army Staff Organization. 
Washington, 1873. 

John Cobnau, £'sq. 

Ditto. Steam Lanes across the At- 
lantic. 1872. 

Ditto. Report of the disaster to the 
U.S. Exploring Expedition. The 
* Polaris.” 

Capt. Wyman, USN. 

Ditto. Official Army K¢gister, 1873. 
Washington. 

The Adjutant-General, U.S.A. 

Ditto. Medical and Surgical His- 
tory of the War. Part 1. 2% vols. 4to. 
1873. Washington. 

Surgeon- General, U.S.A. 

Ditto. De Cassidy, W. A. A com- 
pilation of the Laws of the U.S. re- 
lating to and affecting the Ordnance 
Department, as enacted from 2nd April, 
1794, to 10th June, 1872. Washington, 
1872. 


Ditto. Annual Report of the Chief 


of Ordnance to the Secretary of War 
for the year 1872. Washington, 1872. 

Ditto. Metallic Cartridges, regu- 
lation and experimental, as manu- 
factured and tested at the Frankford 
Arsenal, by Major J. T. Treadwell, 
Ordnance Department. 4to. Wa- 
shington, 1873. 

Ditto. Ordnance Memorandum 
No. 16. Report upon plans and models 
of such depressing and other carriages 
for heavy ordnance as the Board should 
deem worthy of trial. Washington, 
1873. 

The Chief of the Ordnance, U.S.A. 

Van Loox. G. Hedendaagsche Penning- 

kunde, In’S_~ Gravenhage. Fol. 

1734. 

Surgeon-Major Fleming. 

Vercukorsky. On theCelevity of Ships. 
St. Petersburgh, 1873. 

i: The Author. 

Elementary 


Vincent, C. E. H., Lt. 


Military Geography, Reconnoitring and 


Sketching. 1873. 
The Author. 
Von Atcua, E.G. Geschichtliche Dar- 
stellung der Panzerungen und Eisen- 


Constructionen fiir Befestigungen tiber- 

haupt mit Angabe der vorziiglichsten 

Daten aus den beziiglichen Schiess- 

versuchen und den Schiffspanzerungen. 
Wien, 1873. 

The Author. 

Watuneton, N. 


Charles I. 2 vols. 1869. 
Surgeon-Major Fleming. 
Wester, Major, R.E., Military Tele- 
graphs, 1873. 
The Author. 
WELLINGTON’s Funeral. AnInteresting 
Collection of Papers relating to. Fol. 
1852. 
Surgeon-Major Fleming. 
Wuistoyn, W. A New Theory of the 
Earth from the Original to the Con- 
summation of all things. 1708. 
Mrs. R. B. Croft. 
Wicknam, FE. H., Capt., R.A. The 
Fighting of to-day, written for Young 
Officers ; translated from the German. 
Pamphlet. 1871. 
The Translator. 
WILBRAHAM, Capt. R. Travels in the 
Vrans-Caucasian Provinces of Russia, 
and along the southern shore of the 
Lakes of Van and Urumiah, in the 
autumn and winter of 1837-39. 
Captain Tupper. 
Witsosx, Capt. C. E. The strategical 
importance of the Euphrates Valley 
Railway. 2nd edit. Pamph. 1873. 
The Author. 
Ditto. Sir Robt., Gen. Narrative 
of Events during the Invasion of Russia 
by Napoleon Bonaparte, and the 
retreat of the French Army. 1860. 
Capt. T. St. Quintin Clutterbuck. 
WINGFIELD, Sir Charles. The Central 
Asian Question. 8vo. Pamph. 1873. 
The Author. 
Wray, Col. R. E. Some applications of 
Theory to the Practice of Construction, 
with examples, being a part of the 
instruction at the S. M. E., Chatham. 
Jhatham, 1872. 
The Commandant S.M_E., Chatham. 
Zoucn, Thomas, D.D. Memoirs of Sir 
Philip Sidney York. 1809. to. 
Mrs. R. B. Croft. 





Historical Notices of 
events occurring chiefly in the reign of 
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PARLIAMENTARY REPORTS, PAPERS, AND PAPERS PRESENTED 
BY COMMAND.* 


1873. Reports aNp Papers. 

Army— 

20. Fortifications--Account for 1866-67. 

22. Japan (Number and Expense of 
Forces)—Return respecting. 

27. Purchase Commission — Appro- 
priation Account for 1871-72. 

35. Estimates for the Year 1873-74. 

42. Appropriation Account and State- 
ment of Surpluses and Deficits 
for 1871-72. 

45. Reserve—Further Regulations for 
the Discipline and Payment of. 

46. (Variation of Numbers)—State- 
ment and Explanations. 

47. (Colonies)—Amounts included in 
the Estimates for. 

52. National Debt (Military Savings 
Banks)—Account to 5 January 
1873. 

56. Reserve Forces—Return respecting. 

66. Oxford (Memorial against proposed 
Brigade Depét )- Copy of. 

68. Fines—Return relating to. 

80. War in Europe (Vote of Credit) — 
Apprepriation Account for 
1870-71. 

89. Purchase Commission—Estimate 
for 1873 7 1 

90. Purchase Commission—Supplemen- 
tary Estimate for 1872-73. 

100. Non-Commissioned Officers, &c.— 
Returns respecting, for 1872. 

111. Manufacturing Establishments— 
Accounts for 1871-72. 

117. Deserters—Returns of. 

118. Volunteer Force (Vacant Commis- 
sions) —Number of, on 1 March 
1873. 

136. Military Savings Banks—Account 
for 1871-72. 

171. Cape Coast—Papers relating to the 
Fanti Confederation. 

175. Militia Training Establishments— 
Return of, tor 1872. 

208. Contagious Diseases Act—Tables 
relative to the Working of 

218. Oxford Brigade Depédt—Report on 
the subject of a Site for. 

227. Manceuvres of 1872—Return of 
Contracts for the Supply of the 
Troops. 

228, Control Department—Return reJa- 
tive to, during the Autumn 
Mancewvres. 


Army— 

231. Estimates, 1873-4—Revised Esti- 
mate (Vote 17, Rewards for 
distinguished Services, &c.) 

239. Desertions, kc —Returns of, 1869 
to 1872. 

265. East India—Returns relating to. 

266. Gold Coast—Papers relating to the 
Ashantee Invasion, &c. Part I. 

266-1. Ditto—Part II. (with Plans). 

282. Prize Money—Account to 31 De- 
eember 1872. 

287. Royal Military Academy (Wool- 
wich)—Return of Examina- 
tions for Admission to. 

306. Officers’ Memonals—Letters  re- 
lating to. 

307. West African Settlements—Details 
of Revenue and Expenditure for 
1871 and 1872. 

314. Staff College—Return of Officers 
who have passed their Final 
Examination, &e. 

318. Rifled Guns—Returns respecting, 
to 1 January 1873. 

356. Fortifications—Account relating to, 
to 1 April 1873. 

367. Forces at Home—Return of, for 
each year since 1800. 

413. Recruits—Return showing Age and 
Chest Measurement of 

414. Reeruits—Return of, objected to by 
Commanding Officers. 

415. Military Commands—Return show- 
ing Periods during which held. 


Navy— 
3. Lighthouses (Mineral Oils)—Fur- 
ther Correspondence relative to. 
Part IV. (with a Plan). 

10 Supplementary Estimate for 
1872-73. 

28. Greenwich Hospital and School— 
Appropriation Account for 
1871-72. 

32. Greenwich Hospital—Accounts for 
1871-72. 

33. Prize Money, &e.—Account for 
1871-72. 

53. Geneva Award (Case of the 
“ Alabama ”)—Correspondence 
relative to. 

60. Estimates for the Years 1847-73. 

70. Naval Accounts Audit—Report of 
the Committee. 


* The numbers are identical with those in the Official List of Parliamentary Papers. 
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Navy-~ 


76. 


72) 
oa) 


or 


. Health—Statistical 


. Victualling 


. Manufactures 


Fiji Islands (Instructions to Naval 
Officer) — Return respecting. 
Abstract for 


1871-72. 8vo. 
Accounts, 


Return of. 


1871-72 


. Ship-building and Dockyard Trans 


actions, 1871-72 — Balance 
Sheet and Accounts. 

and Repairs in 
Dockyards, 1871-72—Balance 
Sheet. 


104. Dover Pier—Corresponelence rela- 
ting to. 

106. Naval Services (Surpluses and 
Deficits, 1870-71)—Retabula- 
tion of the Statement of. 

107. Naval Services (Surpluses and 
Deficits, 1871-72)—Retabula- 


. Victualling 


24. Victualling Accounts, 


>. Her Majesty’s Ship 
—Estimaied Consumption of 


. Shipwrecks 


tion of the Statement of. 


. Alabama Claims—Estimate of sum 


required for 1873-74. 
. Greenwich Hospital (Royal Naval 
College)—Admiralty Minute 
sanctioning the Formation > 


. Ships’ Lights—Papers relating to. 
. Distribution 


of Forces—Retur 
showing, on 1 April and 
1 October 1871 and 1872. 
Accounts, 1869-70— 
Return of. 

1870-71-—- 
Return of. 


. Shipbuilding, Repairing, &c. Trans- 


actions," 1870-71 — Detailed 
Accounts of. 


. Manufactures and Repairs in Dock- 


yards 1870-71—Balance Sheet 
* Devastation” 


Coal in. 

(Saving of Life) 
Results of Experiments with 
certain Apparatus (with Plans). 


249. Her Majesty’s Ship “Devastation” 
—Statement of Dimensions, 
Weights, Xe, of. 

268. Order in Council, 5th February 
1872—Return. 

275. Ground Tackle—Correspondence, 
&e., relating to. 

305. Dover Harbour—Papers relating 
to (with Plans). 

325. Horses—Report from the Lords’ 


351. 


. Health—Statistical 


Committee. 
Report for 


1871. 8vo. (with Plans). 


— mentary Estimate for 1873- 


Ac bie e List—Returns respecting. 


ARY MEETING. 


Nary— 

371. Naval Savings Banks—Account 
for 1871-72. 

378. Lighthouses (Mineral Oils) —Fur- 
ther Correspondence relative to. 

395. Boys, &e.—Return of, during 
1872-73. 

396. Naval Prize Money, &c.—Account 
for 1872-73. 

4)3. Coal Experiments (Indian Troop 
Skips.—Reports relative to. 

1873. PAPERS PRESENTED BY COMMAND. 


Army— 
699 Central a aa lence with 


704 Central Asia (No. 2) 


fil. 


Russia ae ctir 1g 

~Correspon- 
dence respecting. 

Veterinary Department—Report 
for 1872. 


2. Organization—Final Report of the 


Committee. 


. Recruiting—Report for 1872. 
. Militia and Army Reserve Cloth- 


ing—Report of Committee. 


. Volunteer Artillery—Reports on, 


encamped at Shoeburyness in 
July and August 1872. 


. Crimean Cemeteries—Report on 


(with a Plan). 


720. Military Mancuvres—Reports on, 
held in September 1872 

787. Medical Department—Report for 
1871. Vol. XIII. 8vo. 

801. Gold Coast— Despatch from 
Governor J. Pope Hennessy. 

802. Gold Coast—Despatches respect- 
ing the Ashantee Invasion and 
Attack on Elmina. 

804. Gold Coast—Further Despatches 
in continuation of No. 802. 

819. Gold Coast—Further Correspon- 
dence respecting the Ashantce 
Invasion. 

845. Royal Military Academy (Wool- 


wich)—Report for 1873. 


. Military Prisons—Report for 1872. 


8vo. 


47. Patriotic Fund—Twelfth Report. 
Military Education—First Report 


of the Director General. 8vo. 


And the following :— 


688. 


North America (No.1) Tribunal 
of Arbitration at Geneva— 
Papers relating to (Part I. 
Protocols, Correspondence, &e.) 
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689. North America (No. 2) Ditto— 
(Part II. Award of the Tribunal 
snd Reasons of Sir Alexander 
Cockburn for dissenting from it.) 

690. North America (No. 3), North 
West American Water Boun- 
dary (A.)—Case of the British 
Government. 

691. North America (No. 4), Ditto (B.) 
—Memorial on the Canal de 
Haro as the Boundary Line of 
United States. 

692. North America (No. 5), Ditto (C.) 
—Second and Definitive State- 
ment of the British Govern- 
ment. 

693. North America (No. 6), Ditto (D.) 
~—Reply of the United States. 

694, North America (No. 7), Ditto (E.) 
—Maps annexed to the Case of 
the British Government. 

695. North America (No. 8), North 
West American Water Boun- 
dary (F.)—Maps annexed to 
the Memorial and Reply of the 
United States. 

696. North America (No. 9), Ditto (G.) 
—Correspondence respecting 
the Award of the Emperor of 
Germany. 

709. Colonial Possessions. Part I.— 
Papers relating to. Svo. 

709-1. Ditto. Part IL—8vo. (with 
Plans). 

709-11. Ditto (Part II., Second Divi- 
sion) 8vo. 

726. Ordnance Survey—Report of the 
Progress of, to 31 December 
1872 (with Plans). 

785. North America (No. 10)—North 
West American Water Boun- 
dary—Protocol signed at Wash- 
ington, on 10th March 1878. 

736. Treaty of Washington—Addi- 
tional Article to. 

737. British Trade Abroad—Reports 
by Consuls. Part I. 8vo. 
(with a Plan). 

8. Commercial Reports from Her 
Majesty’s Consuls. No. 2. 
S8yvo. 

783. Education (Science and Art)— 

20th Report. S8vo. (with 
e Plans). 
808. Royal Society (Mcteorologiceal 


Committee)—Report for 1872. 
Svo. (with Plans). 

812-1. Education—Report of Com- 
mittee of Council, 1872-73. 
Part V. of Appendix. &vo. 

820. Slave Trade (East Africa)—Cor- 
respondence respecting Sir 
Bartle Frere’s Mission, 1872-73 
(with a Plan). 

$33. Statistical Abstract for the United 
Kingdom, 1858 to 1872. No. 
p23 8vo. 

853. Unseaworthy Ships—Preliminary 
Report of Commissioners. 
Vol. I. 

853-1. Ditto (Vol. II.)—Minutes of 
Evidence and Appendix (with 
Plans). 

857. Historical Manuscripts—Fourth 
Report. 

868. Scientific Instruction and Ad- 
vancement of Science—Third 
Report. 

877. Wrecks and Casualties, &¢.— 
Abstract of Returns for 1872 
(with Plans). 

19. Woods, Forests, and Land Reve- 
nues—Abstract Accounts for 
1871-72. 

274. Woods, Forests, and Land Reve- 
nues—5ist Report of Commis- 
sioners. 

335. Wellington Monument—Report 
to the Treasury on, dated 7 June 
1873. 

349. Wrecks, Casualties, and Collisions 
Return of Inquiries instituted, 
1855 to 1872. 

391. Patents for Invent ions—Report.oi 
Commissioners (with a Plan). 

152. (1872.) East India (Progress and 
Condition) C. 673. 3rd Report, 
Historical Manuscripts. 

Report. Hospitals in the Crimea and 
Seutari. 1855. 

Colonial Reports, 1845-69. 8 Vols. 
Bound. 
Papers relating to Arctic Expeditions. 


The Secretaries of State for War 
and for India. 

The Lords Commissioners of the 
Admiralty. 

The Director-General of Ordnance. 

W. F. Higgins, Esq. 
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XXIV PROCEEDINGS OF THE 


JOURN 


INSTITUTIONS 


ANTHROPOLOGICAL. 
ANTIQUARLIES. 


ArT Uwntron. 

ARTS. 

ASSOCIATION, Brirtisit. 
Association, East JNDTA. 
ASSOCIATION, NATIONAL ARTILLERY. 
Association, NATIONAL RIFLE. 
ENGINEERS, CIVIL. 

ENGINEERING, INDIAN. 


ENGINEERS 
GREAT SEAL 


, Mecuanicat, Birmingham. 

Parent OrFIce. 

Juxror Nava, Portsmouth. 

METEOROLOGICAL COMMITTEE. 

Natronat Socrety for Aid to Sick and 
Wounded in War. 

Navan ARCHITECTS. 

OrvxaNnce. Department of the Director- 
General of. 





FORTY-THIRD ANNIVERSARY MEETING. 


ALS AND TRANSACTIONS EXCHANGED. 


AND SOcIETIES. 


Royat. 

Royat AGRICULTURAL, of England. 
RoyaL ARCHEOLOGICAL. 

Roya ARTILLERY. 

Roya ASIATIe. 

Royat ASTRONOMICAL. 

Roya CoLonian. 

RoyaL GEOGRAPHICAL. 


Royat Natrona Lire Boar. 
Roya, of Edinburgh. 
Royat, of Great Britain. 
Scuoon oF MILITary 
SUIPWRECKED 
RINERS. 
STATISTICAL. 
UnitepD SERVICE, India. 
Unitep Service, Plymouth. 
VicToriIa INSTITUTE. 
W ASHINGTON-SMITHSONIAN. 
ZootocicaL, of London. 


ENGINEERING. 
FisHERMEN AND Ma- 


BOOKS PURCHASED. 


Qvesec, Literary and Historical. 
Awsoy, Lt.-Col. the Hon. A. The Abo- 


1 of Purchas se and the Army 

il Act of 1871-73. 1873. 

Atkinson, J. Witlam. Oriental and 
Western Siberia; a Narrative of seven 
years explorations and adventures in 





lation 





Siberia M mgolia, the Kirghis Steppes, 
Chinese Tartary, and part of Central 

Asia. 1858. 
Bal. John. Central America, des- 
ig each of the States of Guate- 





, Honduras, Salvador, Nivaragua, 

1850. 

BartLett, J. Familiar Quotations, 
being an attempt to trace to their 
source passages and phrases in common 


a a 
ind Costa hKica. 


use. nm, a, 

BEDFORD, G. D., Comr. 
Sa lor’s Pocket-book . 
practical Rules, Notes, 
1874. 

BEssER. 
Cavallerie 
Tour. Berlin, 1873. 

Bovrcuter, Lady. Memoir of the Life 
of Admiral Sir Edward Codrington, 


R.N. The 
and Table 


Der Ehrentag der Deutschen 
bei Vionville und Mars-la- 


a Collection of 


with Selections from his pul lie and 
private Correspondence. 2 vols. bse 

Boyp, J. M‘N. A Manual for Naval 
Cadets. 3rd edit. 1864 

Brencu ey, J. L. Jottings during the 
Cruise of H.M.S. “Curacoa” among 
the South Sea Islands in 1865-1873. 
1873. 

BULLETINS and other State Intelligence 
for the year 1872. 2 vols. 1872-73 
Cavatry. The Light Horse Drill, dee s- 

cribing the several evolutions in a 
progressive series, from the first rudi- 
ments to the manceuvres of the Squad- 
ronand Regiment; designed for the 
use of the Volunteer Corps of Great 
Britain. 3rd edit. 4to. 1803. 
Cotomp, Capt. R.N. Slave-catching in 
the Indian Ocean. 1873. ; 
CuNYNGHAME, Sir A. T. Travels in the 
Eastern Caucasus, on the Caspian and 
Black Seas, especially in Daghestan and 
on the frontiers of Persia and Turkey, 
during the Summer of 1871-72. 1872. 
Davis, R. Dr. Carthage and her Re- 
mains, being an Account of the Exca- 

















vations and Researches on the site of 
the Phomician Metropolis in Africa. 
1861. 

De Botscerin, 8S. Ancient and Modern 
Malta. 2 vols. 4to. 1805. 

Dr Caryz, L. Travels in Indo-China 
and the Chinese Empire. 1872. 

De La Gravierr, Jurien, Adm. La 
Marine d@’Aujourd’hui. Paris, 1872. 
De Manpat-Grancey, Capt. L’Armée 
Anglaise avant sa  réorganisation. 

Paris, 1873. 

De Ros, Lord. Young Officer’s Com- 
panion. 1868. 

De Savoye, C. Le Service des Ar- 
mées en Campagne. 3rd edit. 1873. 

Dencan, Francis, Capt. R.A. History 
of the Royal Regiment of Artillery. 
Vol. 2. 1873. 

Diirer, Albert. Instruction sur la For- 
tification des Villes, Bourgs, et Cha- 
teaux. 1527. ‘Traduit par Ratheau. 
Fol. Paris, 1870. 

Dv VeRNoIs voN VERDY. Studien iiber 
Truppen Fiihrung. Vier Hefte. 
Jerlin, 1872-73. 

EpWARDES, Sir Herbert, Gen., and Mert- 
vaALE Herman, C.B. Life of Sir 
Henry Lawrence. 2nd edit. 2 vols. 
1872. 

Exrear, Francis. The Royal Navy, in a 
series of Illustrations lithographed in 
colours from original Drawings. 4to. 
Portsmouth, 1873. 

Encen, Dr. Die verluste der Deutschen 
Armeen an Offizieren und Mann- 
schaften im Kriege gegen Frankreich, 
1870 71. Ato. Berlin, 1872. 

ErckMaNnN-CHATRIAN. Histoire du Plé- 
biseite. Paris, 1872. 

Les Deux Fréres. Paris, 1873. 

Evans, John. The Ancient Stone Im- 
plements, Weapons, and Ornaments 
of Great Britain. 1872. 

Ferrier, J. P. Caravan Journeys and 
Wanderings in Persia, Afghanistan, 
Turkistan, and Beloochistan. 1857. 

Ditto. History of the Afghans. 
1858. 

Fonssacrives, J. B. Traité d’Hygitne 
Navale. Paris, 1856. 

France. Loi de Recerutement. 1872. 
4to. Paris. 

Ditto. Procts Bazaine (capitulation 
de Metz). Seul Compte-rendu in ex- 
tenso. Paris. Librairie du Moniteur 
Universel. 1873. 

Frome, General R.E. Outline of the 
Method of conducting a Trigonome- 
trical Survey. 4th edit. 1873. 

Germany. Der Deutsch - Franzisische 
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Krieg 1870-71. Redigirt von Kriegs- 
geschichtlichen Abthielung des gros- 
sen Generalstabes. Erster Theil, 
Hefte 3,4. Berlin, 1873. 

GranaM, J. J.. Col. On War. By 
Gen. von Clausewitz. 4to. 1873. 
Grauam, Lumley, Col. The New Tacties 
of Infentry. By Major Von Scherff. 

1873. 

Guirritns, 8. The Artillerist’s Manual. 
llth edit. 1873. 

Hamtey, KE. B., Col. The Operations 
of War Explained and Illustrated. 
3rd.edit. 4to. 1873 

Hfemvze, A. C. Dictionnaire Portatif 
des Armes Spéciales Frangais-Alle- 
mand. Leipzig, 1850. 

Hiervie, H. Das I. Bayerische Armee 
Corps Von der Tann im Kriege 1870- 
71. Miinchen, 1872. 

Hitt, Berkeley. The Essentials of Ban- 
daging, including the Management. of 
Fractures and Dislocations, with diree- 
tions for using other Surgical Appa- 
ratus. 1869. 

Ifinryarp, H. J. T. Lieut. Studies in 
Troop-leading, by Col. J. Von Verdy 
du Vernois. Parts 1 and 2, with 4 
Plans. 1872. 

Horrsaver, G. Die Deutsche Artillerie 
in den Schlachten bie Metz. Three 
Parts. Berlin, 1872-73. 

Hyrue. Text Book on the Theory of 
the Motion of the Projectiles, the 
History, Manufacture, and Explosive 
Force of Gunpowder ; the History of 
Small Arms Revised. 1868. 

Iretanp. The History of the War of 
Ireland from 1641 to 1653. By a 
British Officer of the Regiment of Sir 
John Clottworthy. Edited with Pre- 
face, Notes, and Appendix, by E. H. 
Dublin, 1873. 

Jackson, Lady. The Bath Archives; a 
further Selection from the Diaries and 
Letters of Sir Geo. Jackson, K. C. H., 
from 1809 to 1816. 2 vols. 1873. 

Jacgmin, F. Les Chemins de Fer pen- 
dant la Guerre de 1870-71. Paris, 
1872. 

JA, A. Abraham Du Quesne,ect la Marine 
de son Temps. 2 vols. Paris, 1873. 

Kirkpatrick, Col. An Account of the 
Kingdom of Nepaul, being the sub- 
stance of Observations made during 
a Mission to that Country in 1793. 
4to. 1811. : 

Kyottys, W. W., Major. Handbook of 
Field Fortification, intended for the 
Guidance of Officers preparing for 
Promotion, and especially adapted 
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to the requirements of Beginners. 
1873. 

Lewis, A.J. The Indian Penal Code. 
1870. 

Macpoveatr, Gen. T. L. Modern In- 
fantry Tactics. Pamph. 1873. 

Mayuew. The Illustrated Horse Doec- 
tor, 7thedit. 1870. 

Ditto. The Illustrated Horse Ma- 
nagement. 1872. 

Movunsry, A. H. <A Journey through 
the Caucasus and the interior of 
Persia. 1872. 

Mvrray, the Rev. J. H. Yravels in 
Uruguay, South America; together 
with an Account of the present state 
of Sheep-farming and Emigration to 
that Country. 1871. 

Neumann and Barertr.  English- 
Spanish and Spanish-English Dic- 
tionary. 2 vols. 1867. 

NewpiGaTr, E., Col. The Frontal 
Attack of Infantry. 1673. 

Ditto. The Army of the North 
German Confederation. By a Prussian 
General. Translated from the cor- 
rected edition by permission of the 
Author. 1872. 

Ditto. An Analysis of the Forma- 
tions for Attack on the Half-battalion 
system. Pamph. 1873. 

PALESTINE, Our Work in, being an 
Account of the different Expeditions 
sent out to the Holy Land by the 
Committee of the Palestine Explora- 
tion Fund, since the Establishment of 
the Fund in 1865. 1873. 

Puiton pr Byzance. Traité de Forti- 
fication, ad’ Attaque, et de Défense des 
Places. Traduit par Albert de Rochas 
d’Aiglun. Paris, 1872. 

Prron, F. T. J. Les Fougasses Instan- 
tances, ou les Mines Projetantes sim- 
plifiées. Paris, 1872. 

Ditto. Le Bombardement et la 
Fortification moderne. : 

Poxitock, Sir George. Life and Corre- 
spondence of. By C. R. Low. 1873. 

Privat, DescuHanet A. Elementary 
Treatise on Natural Philosophy. 
Translated by Dr. Everett. 1872. 

Recorps of the King’s Own Borderers, 
or Old Edinburgh Regiment. Edited 
by Captain R. T. Higgins, 1873. 

Retrr, C.P. New parallel Dictionaries 
of the Russian, French, German, and 
English Languages. 4 parts. Carls- 
ruhe, 1872. 

Rogrnson, Admiral Sir Spencer. Re- 
marks on H.M.S. Devastation. Pamph. 
1873. 











Roruery, H.C. <A Defence of the Rule 
of the Admiralty Court in cases of 
Collision between Ships. Pamph. 
1873. 

Rusu, B. The Court of London from 
1819 to 1825. 1873. 

RvessEtt, F. S., Captain. Cavalry Field 
Duty. By M. General Von Mirus, 
1872. 

Riistow, W. Strategie und taktik der 
neuesten zeit. 2 vols. Ziirich, 1873. 

Scuecten, H., Dr. Spectrum Analysis 
in its application to ‘Terrestial Sub- 
stances, and the physieal constitution 
of the Heavenly Bodies. 1872. 

Sixumons, T. F. The Constitution and 
Practice of Courts Martial. 6th 
edition, 1873. 

Sovrney, Robert. Lives of the British 
Admirals, with an Introductory Re- 
view of the Naval History of England. 
5 vols. 1833. 

SrocqvuE.Ler, J. HW. A Personal History 
of the Horse Guards, from 1750 to 
1872. 1873. 

Stumm, H. Aus Chiwa. Berlin. 1873. 

Surtvan, G. L. Captain. Dhow chasing 
in Zanzibar Waters, and on the East 
Coast of Africa. 1873. 

Tuomson, C. F., Lt. The French 
Cavalry in 1870, with its tactical re- 
sults. By Col. Bonie. 1873. 

Tuomson, C. Wyville. The Deptks of 
the Sea; an account of the general 
results of the Dredging Cruise of 
H.M.S.S. Porcupine and Lightning 
during the Summers of 1868-69-70. 
1873. 

Tuomson, Sir William. Reprint of 
Papers on Electrostatics anti Magne- 
tism. 1872. 

TRENCH, Captain. The Russo-Indian 
Question. 1869. 

Triprer, L. Code de Justice Militaire 
pour Armée de Mer. Paris, 1857. 
VANDEVELDE, L. Les Fortifications de 
Paris et la Guerre de 1870. Paris, 

1871-72. 

Van Lennep, The Rev. H. J. Travels 
in little know parts of Asia Minor, with 
illustrations of Biblical Literature and 
researches in Archieology. 2 vols. 
1870. 

Vausan. De l’attaque et de la défense 
des places. La Haye. 4to. 1737. 
Vinoy, le Général. L’ Armée Frangaise 

en 1873. Paris, 1873. 

Vow Gorrz, F. Die Operationen der 
2 Armee. Vom beginne des kriesges 
bis zur Capitulationen yon Metz. 
Berlin, 1873. 
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Von Goutz, F. Die sicben Tage von recently - discovered Kaieteur Falls. 
Le Mans. Berlin, 1873. 1873. 

Von Hanke, W. Die Operationen der Werttixcron Despatches, Correspon- | 
3 Armee. Berlin, 1873. Erster Theil. dence and Memoranda. Vol. 4, 

Von Revrer. Das Militairische Berlin. Sept. 1828 to June 1829. } 
Zusammenstellung der Militairischen Woop, J., Capt. A Journey to the i 
Kinrichtung und Etablissements von Source of the River Oxus. 1872. | 
Berlin in ihrer historischen Entwicke- Wooptrrorrr, R. G., Lieut. The if 
lung. LDerlin, 1873. Lushai Expedition. 1871-72-73. i 

Von ScuHett. Die Operationen der 1 Wrorrestey, The Hon. Geo., Lieut - q 
Armee unter General Von Goeben. Col. Life and @ Correspondence of i 
Berlin, 1873. Field-Marshal Sir John Burgoyne, | 

Warson, R. G. A History of Persia Bart. 2 vols. 1873. 





from the beginning of the 19th Cen- Yuts, H., Col. The Book of Sir Mareo i 
tury to the Year 1858-68. Polo, the Venetian, concerning the ' 

Wesser, Lieut.-Col. British Guiana. Kingdoms and Marvels of the East. 
The Essequibo and Potaro Rivers, 2 vols. 1871. 


with an Account of a Visit to the 


PERIODICALS PURCITASED. 











) 
4 BC Ratitway Gvipe. ENGINEERING. : 
3 ALLen’s InpIAN Matt. ForriGn Orrice List. 
‘ ALMANACS—BRITISH AND COMPANION. GAZETTES—ARMY AND NAvy. 
‘ Dre GorHa. NAVAL AND MILITARY. 
. Financia REFORM. Patt MALL. 
‘ O’Byrye’s MILIrTary. UNITED SERVICE. 
‘ OLIVER AND Boypb’s New VOLUNTEER SERVICE. 
f _ EDINBURGH. : H[ARpWICKE, PEERAGE, BARONETAGE, 
i] Tnom’s Inist and OF- KNIGHTAGE, AND House or Commons. 
f FICIAL Directory. JacKson’s Wooiwicn JOURNAL. 
5 ANNALES DU fein ll Panis. KELLY's Post Orvice DIRECTORY. : 
, ‘Awnetas, Races. Lr SpecTATEUR MILITATRE. Paris. | 
F Anrcniv FUR SEEWESEN. Macazixes—Lonvon, Eprynt RGH, AND 
Anmy Lists—Hanrt’s. Dvusuin Puirosornicat. | 
e- INDIAN. : Cotstrn’s UNITED SEr- 
Montity. VICE. 
sas Wute’s. NavTicaL, AND NAVAL 
ATHEN ZUM. , CHRONICLE. 
re State M ARINE Vi RORDNUNGSBLATT. BERLIN. 
le Baavenaw—Mowraty Ruartwar Minirak WocHENBLATY. BERLIN. ; 
3 GUIDE. NATURE. 
: Rovre to Inpta, Curva, NAvyY List—QUARTERLY AND MonrTHLY. | 
ss AND New ZEALAND. NEUE Miritar ZeirunG. WIEN. : 
th ConTINENTAL Ratpway NEWSPAPER PREsS DIrEcTorY. i 
a GUIDE. NoTES AND QueERrEs. ; 
Ta: Britisn Postan Gure. CESTERREISCHE IERTELJAHRESSHRIFT 
Broap ARROW. FUR MILITAR WISSENCHAFT. WIEN. 
. BULLETIN OFFICIEL DE LA MARINE, QUARTERLY JOURNAL OF SCIENCE. } 
: Pants. ReVIEWS—EDINBURGH. f 
ise »» DELLA REUNION DES OFFICIERS, QUARTERLY. f 
Paris. TESTMINSTER. i 
der Cotontat Orrice List. ReEVvE pD’ARTILLERIE. PARIS. 
es Dov’s PEERAGE, BARONETAGE, AND 5, DES DEUX MonpEs. Paris, 
otZe KNIGHTAGE. »  Mrrrarre Suisse. 


ENGINEER. Royat Brive Book anp KAatenDar. 
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Tur STATESMAN’S YEAR-BOok. 








,, CLERGY List. 

,, Dairy News. 

., EVENING STANDARD. 
LANCET. 
NAVAL CHRONICLE. 

» SATURDAY REVIEW. 


» LIMES. 


MAPS, PLANS, 
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Times InpEX. 
5 Mepican REGISTER. 
Timps’ YEAR-Boox or Facts. 
VACHER’S PARLIAMENTARY COMPANION 
Watrorp’s County FAMILIEs. 
a Hovsr oF COMMONS. 
War Orrice List. 


THE 


CHARTS, SKETCHES, &c. 


Presented, 


3 Maps, of Exercise, India. 
1872-73. 
Clements R. Markam, Esq., 
A Map of the Environs of London. 
A.J. Harvey, Esq., F.S.A. 
Curragh of Kildare. 1867. 
Sebastopol ; showing the Allied Camps 
and Batteries. 3rd and 6th Editions. 
Plan of the City and Suburbs of Canton. 
Oct. 1857. 
Sketch of Fort and Town of Jhansi. 


Camp 





Map of the 


Gwalior and the adjoining Native States 


in Central India. 4 Sheets. 1847. 
Plan of the Entrenched Position of the 
British Garrison at Lucknow, 18957 ; 
with letter-press description. 
The Fort and Cantonment of Delhi. 
Map of the N. W. Provinces, including 
the Territory of Oude. 


Oudh and adjacent Districts. April, 
1S5%8. 

Asiatic Archipelago. 1848. 

Cape of Good Hope. 1872. 





Australia. 1852. 

Route Map of the Earth on Mevcator’s 
Projection. 1854. 

Route Map to Australia. 

Chart, showing the intended Telegraphic 
Communication between Newfoun a 
land and Ireland. Track of Steamers 
between E urope and America and the 
Ice Fields in the North Atlantic 
Ocean. 1858. 

W. F. Higgins, Esq. 

Khiva. 1873. 

Countries lying between Turkey and 
Birmah, — sing Asia Minor, 
Persia, India, Egypt and Arabia, and 
including the Black, Caspian an id Red 
Seas. 2 “Sheets. 1873. 


England and India, 
Overland and 
1873. 


Countries between 
designed to show the 
Sea routes to the East. 

2 Maps, Gold Coast. 

Guide for 
massiec. 


Strangers Travelling to Coo- 
James Wyld, Esq., F.R.GS. 
A Table of Comparative Seales. 
General tne Hon. Sir Alevander 
Hamilton-Gordon, z..¢. B. 
Topographical Atlas of 
Denmark. The Danish Government. 
Plate of the Proposed New Harbour 
W orks at D ver. 1873. 
Ci ‘ap tain J. C. Hoseason, R. N. 
Scleetions of ¥ 
Casemates, 
in Number). 
The Secre tary of State for War. 


3 Sheets, 





(2 


Charts &e., published by the Hydro- 
graphic Otlice, Admiralty, from 
January 1873 to January 1874. 
SECTION 1. 
England :— 
108. East Coast, The 
to Blakeney. 
1170a and 1170b. West Coast, 
head to Liverpool, 2 sheets. 


y 
oKecness 


Wash, 
Holy- 


SECTION 2. 
Norway, West Coast 
hjem and Oreland Bays. 
SECTION 4. 
87. Cape Finisterre to Cape St. Vin- 
cent, with 4 Plans. 
SEcTION 5. 
South Coast:—Port of 


2295. :—Trond- 


1195. Spain, 
Barcelona. 





SECTION 8. 
2485. West Indies :—Barbadoes. 


Srcrion 10. 
1314. South America, West Coast :— 
Valparaiso Bay. 
Section ll. 
The Red Sea :— 
8a toe. In 5 Sheets. 
757. Gulf of Suez, with Views. 
14. Harbours and anchorages in. 
Madagascar :— 
758. Northern portion, Cape St. An- 
drew to Antongil Bay. 
760. Southern portion, Cape St. Mary 
to Cape St. Vincent and Matatane. 
Section 12. 
Bay of Bengal, East Coast :— 
$21. Elephant Point to Cheduba, with 
Plans of Naaf River and Port Akyab. 
$22. Cheduba Strait to Coronge Island, 
Pegu. 
823. Coronge Island to White” Point 
including the Gulf of Martaban. ” 


Meri Stone, from New Zealand, worn by 
the Great Chief as a badge of regal 
authority on occasions of State Cere- 
mony. 

Mrs. Catherine Servantes, 

Russian Trophies: two Helmets of the 
26th Regiment and two front Plates— 
one of the 26th Regiment and one of 
the 42nd Regiment. 

é. Aldridge Esq. 

Turkoman Bow, Quiver, and Arrows 
brought home from Persia by Major 
Henry Smith, Madras Army, about 

l- the year 1820. 

Coorg Knife and Tambookie Axe. 
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Section 13. 

928. Sulu Archipelago: Sigboyé and 
Sibutu Passages, with Views. 

771. Hancock Bay, Oho Sima (between 
Lu-chu and Japan). 

Japan :— 

996. South Coast :—Kii Channels to 
Yedo. 

997. Yokoska Harbour, and adjoining 
bays, Gulf of Yedo. 

770. Tomo and Hime Sima Roads, 
Inland Sea. 

995. Susaki and Nomi Harbours, 

994. Mura and Goza Harbours. 


Secrion 14. 

2126. Papua or New Guinea :—Port 
Moresby and Fairfax Harbour. 
Section 16. 

China Sea Directory, Vol. IV. 

Red Sea Pilot, second edition. 

Mediterranean Pilot, Vol. 1. 
Tide Tables, 1874. 
Lights Lists for 1874. 
~The Lords of the Admiralty. 


Purchased. 


Maps to illustrate Current Events. 


MUSEUM, 
MILITARY. 


Presented. 


Japanese Waterproof-Paper-Coat and 
Leggings. 
P. Smith, Esq., Lieut. 11th Regt. 
Fighting Dress of the Natives of Tapu- 
teonea or Drummond’s Island, Gilbert 
Group, South Pacific. 
Lieut. Jaffray, RN. 
A Bow and two Arrows from the Anda- 
man Islands. 
Captain R. S. Bateman, RN. 
Two Bows and twelve Arrows from the 
Barri Country. 
Sir Samuel White Baker, M.A., 
F.RS., §e., Je. 


i Purchased. 


A Model of the 9-inch Moncrieff Gun Carriage. 


Krutzech’s Patent Breech-loading Rifle, 
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MCDEL. 
Purchased. 


Half-block Medel of 


’ H.M.’s Ship Fury. 


MISCELLANEOUS. 


Pr sente i. 


‘opper Bronzed Medal, given to the 
Non-commissioned Officers and Sol- 


diers present at the Storming of Serin- 


C 


gapatam. 
Cast of Lord 
Ware. 


Nelson, in Wedgwood 


Ge neral MeCleverty. 

“ae-simile of the Gold Medal conferred 
by Charles the Ist on Sir Robert 
Welch, Kt., at Edge Hill, 23rd Octo- 
ber, 1642. 

Fac-simile of the Gold Medal conferred 
by Francis Il. of Germany on the 
Officers of the 15th Hussars engaged 

illiers-en-Couché. 

Silver Medal, 1648. 
J. W. Fleming, Esq., F.R.C.S., 


ct 


» Brazilian and River 
1] ‘ 





mens of Military Telegraph 


Bt. Harrington, Esq. 
of the Monument erected to the 
ht Division in the Crimea. 

The Regimental Committee, per 
Colonel Evelyn Wood, V.C., 
90th Light Infantry. 

Royal National Life Boat Institution, 


Silver Medal with the Second Service 
Clasp and Buckle. 
The Institution. 
Original Models of the Revolving Venti- 
lating Shafts invented by the iate 
Captain John Gilmore, R.N. 
Captain A. H. Gilmore, RN. 
Life Belt: a sample of several lately 
given away by some Ladies to Fisher- 
men on our Coasts, exhibited to show 
how easily and economically an article, 
so useful to our sea-faring population, 
may be made; the materials cost 2s. 
The stufling consists of old corks, from 
wine or beer bottles. 
Captain R. Wells, R.N. 
Improved Shot Plug, invented by Mi. R. 
Light, Boatswain of H.M.S. Glasgow. 
Lieut. A. W. Moore, R.N. 
Round Shot and Fragments of Shell, 
from H.M.S. Sirius, sunk off the 
Mauritius. 
Commander H. C. St. John, R.N. 
Mo lel of a new mode of Shiv Building. 
Capt tin A. MeGreq yw Skinner, RN. 
A Silver Fork, portion of Nelson’s Sea 
Plate, once the property of the late 
Captain Hugh Goold, R.N. 
Major H. H. Goold, R.M.L.I. 




















NEW MILITARY WORKS. 


Published by W. Mitchell & Co., 39, Charing Cross. 


Tne Majors Manual and Marker’s Guide, with the Half Battalion 
System, arranged for easy reference. By Capt. Loftus B. Fox. 5s.; by post, 
5s. 3d. 

CaMpaianinG in Western Africa, and the Ashantee Invasion. By 
Capt. Rogers, F.R.G.S.  5s.; by post, ds. 4d. i 

STRATEGY Of the Campaign in the Peninsula, 1808—1814. By Capt. C. 
W. Robinson, R.B. 12s ; by post, 12s. 6d. 

Instructions in Cavalry Drill, Outposts, &e. By MWieut. Bell, Sth 
Lancers. 2s. Gd.; by post, 2s. 8d. 

Tne War Game. Complete, with Maps and Rules, £12 8s. 
Inrropuction to the Employment of the Kriegs-spiel Apparatus. 
Translated by Lieut.-Colonel Bancroft, 16th Regt. 2s. 6d.; by post, 2s. 8d. 
Expranation and Application of the Rules for Playing the War Game. 

3y Lieut.-Colonel Middleton. 2s. 6d.; by post, 2s. 7d. 

Evementany Lectures on Military Law. By Capt. Tulloch, 69th Reet. 
New and Revised Edition, 5s.; by post, 5s. 3d. 

Ammunition. Part I, 10s. 6d.; Plates to ditto, £4 4s.; Part IT, 2s. 6d. ; 
Part II continued, 2s. 6d. 

Mopern Tactics of the Three Arms, with especial reference to recent 
improvements in Arms of Precision. By Major-Gen. M. W. Smith. 12s. 6d. 

War: with the Tactics of the Three Arms, abridged. Translated from 
the French of Louis Besancon, by Lieut.-Col. Ingleficld. 4s. 6d.; by post, 


4s, Sd. 
Taputar Arrangement of Battalion Drill. Framed by the late Col. Sir 
Thomas 'Troubridge, Bart., C.B., and adapted to the Revised Field Exercise by 


Capt. Malton. Price 6s., plain; mounted on roller, 9s.; folded in ease, 12s. 6d. 

Miurrary Blocks. By Captain Flower; the Battalion blocks re- 
arranged on a new principle, and adapted to the Revised Field Exercise by 
Capt. Malton. £1 1s. 

Memoranpvo for the guidance of Cavalry employed in Outpost Duty 
at Aldershot. By Sir Hope Grant, G.C.B. 3d. 

Derairs of Outpost and Patrol Duty, from Instructions for the Prus- 
sian Infantry. Translated by Major-Gen. Sir Chas. Staveley, K.C.B. 1s. 6d. 

Ovrrost and Patrol Duties for use of Noh-Commissioned Officers of 
Infantry. Translated by Lieutenant Gordon, 98th Regt. 1s.; by post, 1s. 1d. 

Tue Principles of Outpost Duty. By Captain Lonsdale Hale, R.E. 
1s. Gd.; by post, ls. 7d. 

Tne Regulation Drill of the Prussian Army. Translated by Colonel 
Edward Newdigate. 10s. 6d. 

Company Columns and Latest Alterations to the above, including the 
Cabinet Order of March 24th, 1873. 1s. 6d. 

Expermentan Tactics of Infantry. By Colonel Edward Newdigate. 
1s.; by post, 1s. 1d. 

Minirary Description of the French Campaign of 1870-7i. By A. 
Niemann, translated by Colonel Edward Newdigate. With Maps and Plans. 15s. 

Nores on the Operations of the North German Troops in Lorraine and 
Picardy. By Capt. Seton, late 102nd Maras Fusiliers. 12s. 6d. 

Conterpurions to the [istory of the Campaign in the North-West of 
France. By A. von Gocben, translated by Capt. Seton. 2s. 6d.; by post, 2s. 8d. 

TreATIsE on Fortification, Military Bridges, Mining, &c. By Capt. 

Lendy. 31s. 6d. 











NEW MILITARY WORKS—continued. 


FLeet Manceuvring. By Commander Pownoll Pellew, R.N. Descrip- 
tive Plates and Illustrations. 12s. 

Tue British Line in Attack, Past and Future. By Col. J. C. Gawler. 
2s. 6d.; by post, 2s. 8d. 

Tue French Cavalry in 1870 with its Tactical Results. By Lieut.-Col. 
Bonie, translated by Lieut. Thomson, 7th Hussars. 6s.; by post, 6s. 2d. 

Prongers. By Captain A. D. Anderson. 6d.; by post, 7d. 





Messrs. Dulau & Co., 37, Soho Square. 


DER FELDZUG VON 1870—1871. Redigirt von der kriegsge- 
schichtlichen Abtheilung des Grossen Generalstabes (Count von Moltke) 
Berlin. 

This work, the most important on the War of 1870-1871, will be issued in 10 or 
12 Parts, with Maps and Plans. Parts 1 to S5ready. Price £1 5s. Subscribers 
engage for the complete book. Price about £3 3s. 

Memomes du Marechal de Grouchy. Vols. Ito TV. 8vo. £1 4s. 

S£Ecur. Llistoire et Mémoires par le Général de Division Comte de 
Ségm Svo. 305s. 

Gotz. ine Vperationen der IT. Armée bis zur Kapitulation von Metz. 
Svo. Map. 10s. 6d. 

IlatmKke. Die Operationen der III. Armée, 1 Theil. Bis zur Kapi- 
tulation von Sedan. 8vo. Maps. 5s. 

CoraLa Cenni storici sui Preliminari della Guerra del 1866 e@ suila 
Battaglia di Custoza. 4 Parts. Svo. Maps. 17s. Gd. 

Annuaire d’Art, de Sciences, et de Technologie Militaires ; publié par 
Henrard. lyre Année. 1873. S8vo. Vs. Gd. 
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